of spinach leaves were deveined and ground
for 3 min in a Waring Blendor with 200 ml
of cold 0.01M Na:HPO:-KH:PO4 buffer of
pH 7, containing 0.01M KCI, After filtering
through cheesecloth, the filtrate was centri-
fuged for 2 min at 4600g. The supernatant
was centrifuged for 20 min at 18,000g; the
residue was suspended in buffer and centri-
fuged again at 18,000g. The final residue was
made up in 0.05M NaeHRO+KHPO: buffer
of pH 7, containing 0.014# KCl. No attempt
has been made to ascertain that this prepara-
tion consists solely of grana. Each reaction
mixture contained grana equivalent to 4.92
mg of chlorophyll, 38.1 umole of DPN, 500
pmole of NazHPO4+KH2POs buffer of pH 7.05,
and 100 pmole of KCI. The final volume was
10 ml. The dark control flask was wrapped
with tinfoil. The anaerobic flask was evacu-
ated continuously with a water aspirator, and
the aerobic flask was open to air. The flasks
were incubated for 10 min in the dark and for
60 min in the light (one 100-w bulb per
flask at a distance of approximately 6 in.)
with shaking at 13 to 14°C. After incubation,
the samples were centrifuged to remove the
grana, and the DPNH concentration in the
supernatant solution was determined by meas-
uring the decrease in optical density at 340 mp
upon the addition of acetaldehyde and yeast
alcohol dehydrogenase.

6. Each reaction mixture contained grana equiv-
alent to 4.34 mg of chlorophyll, DPN, 500
pmole of Na2HPOs+-KH:2POy buffer of pH 6.98,
and 100 pmole of KCl. The final volume was
10 ml. The flasks were incubated aerobically
for 80 min in the light with shaking at 12°C.
After incubation, the samples were treated as
indicated in Table 1.

7. Reduced TPN and reduced AP-DPN were
estimated spectrophotometrically from their
absorption at 340 mp and 365 mp, respectively.
The extinction coefficient of reduced AP-DPN
has been determined by N. O. Kaplan and
M. M. Ciotti [J. Biol. Chem., in press].

8. N. O. Kaplan, M. M. Ciotti, F. Stolzenbach,
J. Biol. Chem., in press.

9. A. San Pietro and H. M. Lang, in preparation,

10. M. E. Pullman, A. San Pietro, S. P. Colowick,
J. Biol. Chem. 206, 129 (1954).

11. The results of this study are in preparation,

12. D. L Arnon, Science 122, 9 (1955).

13. J. A. Barltrop, P. M. Hayes, M. Calvin, J.
Am. Chem. Soc. 76, 4348 (1954).
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“Adenoviruses”: Group Name
Proposed for New
Respiratory-Tract Viruses

The discovery of a new group of vi-
ruses, affecting primarily the respiratory
tract, has led to the need for a meaning-
ful, specific, and acceptable name for
these agents, both as viruses and in re-
lation to diseases with which they are
associated. In the first published report
of the isolation of these viruses, Rowe
and his associates (1) used the term
adenoid degeneration agent, abbreviated
as A.D. agent. The 13 strains reported
at that time were recovered from human
adenoids removed surgically and culti-
vated in tissue culture. Independently,
Hilleman and Werner (2) reported the
isolation of five agents; termed Respira-
tory illness (RI) agents, during an epi-
demic of acute respiratory disease
(ARD) and pneumonitis among recruits
at Fort Leonard Wood, Mo. One of
these agents (strain RI-67) was shown
by complement-fixation and neutraliza-
tion tests to be etiologically associated
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with the epidemic disease (2). Confirm-

- ation and expansion of their findings

soon followed (3-5). Further informa-
tion was rapidly acquired (6-22), indi-
cating that these viruses comprised a
family or group and that they were re-
lated to several clinical syndromes.
Huebner and his associates (6) proposed
the term adenoidal-pharyngeal-conjunc-
tival (APC) agents or viruses as the
group name,

The problem of terminology was dis-
cussed informally for some months by
investigators and others interested in the
field at the National Institutes of Health,
at Walter Reed Army Institute of Re-
search, at several universities both in this
country and abroad, and by members of
such groups as the Scientific Advisory
Committee of the Common Cold Foun-
dation. These discussions culminated: in
a meeting in New York City on 25 May
1956 of the undersigned representatives
of the early investigators in the field and
others interested in seeking a satisfac-
tory solution to the problem.

Agreement was reached on the term
adenovirus group, which suggests a char-
acteristic involvement of lymphadenoid
tissue (23), as well as the tissue of the
first reported isolation, and is in accord-
ance with the proposals concerning
nomenclature of the Subcommittee on
Viruses of the International Nomencla-
ture Committee (24, 25). For the pres-
ent, members of the group would be in-
dicated by serotype numbers in accord-
ance with the classification of Huebner
et al. (6, 9). Thus far, 12 types have
been reported from - human and two
from simian sources (9). Information is
not yet available to permit a completely
detailed description of the adenovirus
group. The viruses at present included
in this group, however, have the follow-
ing characteristics. (i) They produce
acute infection of respiratory and ocular
mucous membranes with associated -fol-
licular enlargement of submucous lymph-
adenoid tissue in these areas and also of
the regional lymph glands. Virus has
frequently been isolated from adenoid
or tonsillar tissues from persons without
clinical signs of acute illness. (ii). Multi-
plication in tissue culture of certain
types of human-and -simian- cells-takes
place readily and leads to increased acid
formation and distinctive cytopathic
changes. As is shown by electron micro-
graphs, the nuclei of virus-infected cells
may contain symmetrical arrays of virus-
like particles. (iii) An antigen unique to
this group, demonstrable.in. the comple-
ment-fixation test, is shared by members
of the family. (iv) Antigenie type speci-
ficity is demonstrable by the neutraliza-
tion test. (v) No strain as yet has pro-
duced manifest illness in commonly used
laboratory animals.

With respect to terminology of the dis-

eases caused by these viruses, it is pro-
posed that the usual practice be followed
of employing a clinical diagnostic term
followed by etiological identification,
such as, for example, acute respiratory
disease (ARD) caused by adenovirus
type 4; pharyngitis or pharyngoconjunc- -
tival fever caused by adenovirus type
3; follicular conjunctivitis caused by
adenovirus type 6; keratoconjunctivitis
caused by adenovirus type 8; or pneu-
monitis or atiypical pneumonia caused
by adenovirus type 7. The use of such
terminology will eliminate confusion that
might arise from the facts that a single
serotype can produce clinically different
diseases and, conversely, that clinically
similar illnesses may be produced by
different adenovirus serotypes as well as
by unrelated agents.

In making the foregoing proposals re-
garding terminology, the undersigned
realize that they have no official status
conferred by any national or interna-
tional body dealing with nomenclature.
They have, however, found that the term
adenovirus group is acceptable among
the investigators most concerned. Ac-
cordingly, it is suggested that this desig-
nation be generally empleyed in the in-
terest of avoiding further confusion in
the literature until ultimately a satis-
factory nomenclature can be established
for viruses.

Joun F. Enpers, Chairman pro tem.
Children’s Medical Center,

Boston, Massachusetts
Josepu A. BeLL
National Institutes of Health,
Bethesda, Maryland
Jou~ H. DincLE
Western Reserve University,
Cleveland, Ohio
Tuomas Francis, Jr.
University of Michigan, Ann Arbor
Maurice R. HiLLEMAN
Walter Reed Army Institute of
Research, Washington, D.C.
' RoBerT J. HUEBNER
National Institutes of Health,
Bethesda, Maryland
A. M.-M.. PayNE
World Health Organization,
Geneva, Switzerland
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Encoding Nonintegers in a
General p-adic Number System

Without doubt the most common num-
ber system in use is the decadic system,
which is more often called the decimal
system and in which ten basic numbers
(base or radix ten) 0, 1, 2, 3, 4, 5, 6, 7,
8, and 9 are used. But the decadic system
is by no means the only possible number
system. In fact, it is not even necessary
that the radix of a number system be
equal to or less than ten; it can be greater
than ten. As an example, consider the
number system with radix 11. Here a new
symbol, say o, must be created as the
eleventh basic number in addition to the
ten in the decadic system, making the new
list of basic numbers as follows: 0, 1, 2,
3,4,5,6, 7, 8,9, a. If one wishes to ex-
press the number 360 in this new system,
one would have: (360),,=(208),,. We
will call the number system with a radix
p a p-adic number system.

Methods of converting integers in the
decadic system to expressions in other
number systems and vice versa by means
of Euclid’s algorithm are well known.
However, little information seems to be
available for converting nonintegers,
numbers with decimal places in the de-
cadic system. This note presents ways for
encoding an arbitrary nonintegral num-
ber and a rational fraction in a general
p-adic system.

Suppose it is desired to encode a
nonintegral number in the decadic sys-
tem into one in a p-adic system. The
integral and decimal parts (parts pre-
ceding and following the decimal
point, respectively) of the number must
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be converted separately, Euclid’s al-
gorithm or the continued division proc-
ess can be applied to both parts, but the
methods of application are different. For
the integral part, the process is to per-
form successive divisions by p and collect
the remainders in the reverse order; for
the decimal part, it is necessary to per-
form successive divisions by p™* and col-
lect the remainders in the forward order.
As an example, assume that (7.3125),,
is to be encoded in the diadic system
(radix 2). We will find that

(7)0=(111).
and

(0.3125)1= (0.0101),

Hence

(7.3125)1= (111.0101)g - i

It may also be proved that this con-
version is unique.

It is clear that for integral numbers,
the maximum number express1ble with n
digits in the decadic system is (10”—- 1);
this maximum number is (2?—1) in the
diadic system and (3”—1) in the triadic
system, and so forth. There is no simple
relationship between a decimal number
of a given number of digits in the decadic
system and the number of necessary digits
to express the same number in another
system; it depends on the desired accu-
racy. For example,

(3.1416)10:
(11.00100100001111111110 . . )2

All fractionals (numbers less than one
and signified by a fractional point placed
at the left of the number) that terminate
or repeat cyclically can be expressed as
proper rational fractions. Conversely, it
is also true that all proper rational frac-
tions can be written as fractionals which
terminate or repeat cyclically; the period
or cycle of repetition may sometimes be
very long. These statements hold for the
conventional decadic system as well as
for the general p-adic system. Let it be
desired to encode the rational fraction
(A/B),y, where A and B are integers
prime to each other and 4 < B, in the
diadic system. It is of course possible first
to express the integral numerator and de-
nominator, 4 and B, both in the binary
code and then to divide. Division in the
diadic system is similar to the operation
in the decadic system except that only
two basic numbers, 0 and 1, are involved
in the former system. However, straight-
forward division may prove to be a la-
borious and discouraging process because
one does not know when to expect peri-
odicity or how long the period of repeti-
tion is, which can indeed be very long.
Several important relationships are
pointed out in the succeeding paragraphs
which will greatly facilitate the encoding

process. Reference to the diadic system
is not to be taken as a limitation of the
relationships.

1) If the denominator B is expressible
as an integral power of 2, then the frac-
tion (4/B),, when written as a frac-
tional in the diadic system will terminate.
This is easily seen, because if (B),,= 2",
then (B),,= (1000 . ...0),, 1 followed
by n zeros in the diadic system. Hence

(—l‘%) =(0.3125)p =

( ) (101
2¢ 10000

2) 1If the denominator B is expressible
in the form (B),,=2%-m, where k is
any positive integer including zero, and m
is prime to 2, then the fraction (4/B),,
when written as a fractional in the diadic
systemn will ‘repeat cyclically and indefi-
nitely. This statement can be proved by
the use of Euler’s theorem on the congru-
ence of numbers in number theory. It can
be shown (1) that if integer p is rela-
tively prime to integer i, then there are
positive exponents s for whxch

= (0.0101),

p*=1 (mod m)

This expression means that (pt~1) is
divisible by m. In the language of num-
ber theory, one would say that $* and 1
are congruent modulo m. Rules exist for
the determination of the smallest value
of the exponent s and the period of the
remainders. It suffices to say here that
since m is prime to 2, it is possxble to
determine the smallest value of the ex-
ponent s such that (25—1) =Cm.

(4) =4 _
B/w 26.m”
AC_ _ ( )
2%(2B-1) 2k+s 1-2

The last expression can be easily written
in the diadic notation; and the appearance
of the second factor indicates clearly the
existence of an infinite geometric pro-
gression with ratio 2% As an example,
suppose one desires to express the rational
fraction (5/14),, as a fractional in the
diadic system. Now

B=14=2".7

whence k=1 and m=7. It is obvious
here that the exponent of 2 modulo 7
(smallest value of s to make 2% and 1 con-
gruent modulo 7) is 3. Hence 23 -1 =1 -7
with C=1, and .

224+ 2°

(14—) 2“” (1 =27 ) T

(1+284+27%+2%4 )
It follows directly that

101
(14) Tooop (1 +0-001+

0.000001 + 0.000000001 + . . )a=
(0.0101701101101 . . .)s
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