MOLECULAR BIOLOGY

Human gene maps:
A first step toward "
genetic engineering

The work of compiling an atlas of
human genes is showing progress

by Barbara J. Culliton

Yale Univ.
Ruddle: The tools are now in hand.
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Man-mouse hybrid cells share enzymes that function alike

During the 21st century, man will
almost surely achieve some measure of
control of his own genetic inheritance.
Although the advent of genetic engi-
neering is not imminent, its scientific
foundations are already being laid.

Before genetic engineering becomes
a reality, before scientists can predict-
ably and precisely repair or replace a
faulty gene, they must know which
genes reside on which of man’s 46
chromosomes, and beyond that, specific
locations of individual genes on those
chromosomes. To this end, investiga-
tors have launched a monumental task
of compiling an atlas of human genes
(SN: 10/11, p. 323).

“The tools,” says Dr. Frank Ruddle
of Yale University, “are now in hand.”
Optimistically, he predicts that within
as few as five years the broad
outlines of human gene maps may be
drawn. But the work is tedious, and
even if it can be completed, gene map-
ping is not the only obstacle to genetic
engineering. “I’'m not at all prepared at
this point,” he comments, “to even
hazard a guess about the details of
techniques that will have to evolve to
permit us to repair genes once we
know their location.”

Nevertheless, as the necessary first
step toward genetic engineering, the
mapping process is going on, and prog-
ress is being made.

In the July 18 NATURE, Dr. Ruddle
and his colleagues report successful ex-
periments showing that the genes carry-
ing the information for production of
the subunits of two enzymes are linked
or located on the same chromosome,
speculatively a C group chromosome.
In the same issue, Dr. Walter F. Bod-
mer and his colleagues at the Stan-

ford University School of Medicine re-
port the same finding. Dr. Ruddle
elaborated on his research this month at
a seminar on medical genetics held at
the Jackson Laboratory in Bar Harbor,
Me. The seminar, sponsored by the lab-
oratory and Johns Hopkins University,
was supported by the National Founda-
tion—March of Dimes.

The two genes whose linkage has
been demonstrated are those coding
for part of human lactate dehydro-
genase, essential for the metabolic
breakdown of lactic acid, and of pep-
tidase B, a specific enzyme that breaks
dietary proteins into small amino acid
peptides. Each enzyme, in this case, is
built of two subunits or chains of
amino acids simply designated A and
B. Each subunit is fully constructed
before being joined to form a total
enzyme and each is under the control
of separate genes. The genes located in
the experiment code for the B subunit.
The location of the A genes remains
unknown.

Human genes are mapped from in-
formation derived from studies of man-
mouse hybrid cells. Using inactivated
Sendai viruses as tools for fusing cells,
researchers force the merger of care-
fully preselected cells from mice and
man, creating a hybrid containing some
genes from each. The first such hybrids
were produced in 1967 by Dr. Howard
Green of New York University.

The hybrids possess three special
attributes which make them useful for
map making:

® They share certain human and
mouse enzymes that function alike bio-
logically but differ biochemically in
their physical properties. Thus, human
and mouse peptidase B can be easily
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but can be easily distinguished by geneticists.

distinguished by laboratory analysis.

® Human and mouse chromosomes
differ in size, shape and biophysical
properties, allowing investigators to
look at a hybrid cell and identify which
human chromosomes are present.

® For reasons not fully understood,
hybrid cells preferentially lose human
chromosomes during the course of rep-
lication. Thus, after several generations,
a hybrid cell will contain all of the
mouse chromosomes originally present
but only some of the original human
chromosomes, seldom more than 12 and
not necessarily the same ones from
hybrid to hybrid. Again, the existence
of easily determined differences among
chromosomes in a hybrid offers gene-
ticists a tool to use in their investiga-
tions.

Once hybrid cell lines have been
established and analyzed for broad
characteristics, scientists begin looking
for gene linkages by studying enzymes
present in those cells. Individual genes
are not seen themselves but their pres-
ence is known by the presence of their
products — enzymes. What the two
teams of scientists discovered with re-
gard to the B subunits of LDH and
peptidase is that whenever one is pres-
ent, the other is too. By contrast, LDH
A may or may not also be there. From
this they conclude that the genes for
LDH B and peptidase B are linked on
the same chromosome and LDH A is not
linked to either.

This highly specific and admittedly
limited information constitutes but one
small dot on the maps scientists are
striving to compile. But it is a begin-
ning, one that validates the research
effort to date and is encouraging to
further exploration. O
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1000 s OF UNUSUAL SCIENTIFIC BARGAINS

° SPECIAL UNIQUE ey
QUE DMEIEUCLIEHTING
§ TERRIFIC BUYL,TOP QuALITY!

OPAQUE PROJECTOR

Best Opaque of its Kind Under $200"
Projects brlllhnt sharp 4% foot square image from 8 feet away using up
color, b & w illustrations. Retains all original colors and prc-

4 fMPWf

portlom Enl-rges drawings, blueprints, watercolors, pictures, stamps, coins,
A other objects. Revolutionary lighting system gives maximum brightness, re-
- tains entire fleld in focus. Features high speed, 200mm anastigmatic projec-

tion lens (3.5,

8”F.L.); powerful peanut-size quartz halogen lamp (50hr,
life) ; unique internal reflecting system. (‘an bhe used upside

down—copy held

flat by magnetic platens. Turboblower cooled. Tough plastic case. 5% ft. cord.

Stock No. 71,272Q

c.-- (8%” x 6”7 x 12V2"—{1¥2 Ibs.) ___. $89.75 Ppd.

EASY NEW FUN WAY TO LEARN EDP!

Unique new game of skill
and chance from the fas-
cinating world of com-
puters. Easily learn skills
and speed of EDP. Think
and talk like a computer
programming expert after
only two rounds. Out-
maneuver your opponent
with real ‘‘flow charts.”™
Use simple math to
“*bug’’ other players or to
recover from an ‘‘interrupt.”’ Could lead to a program-
ming career. 200 pieces

Stoek No. 71,259Q . oo $6.95 Ppd.

NOW! WATER CLIMBS UPHILL

Amaze your friends—Iloads
of fun—perfect for Science
Fair. Water actually flows
up side of glass & siphons
freely into other container.
To stop flow—cut with
scissors — watch it snap
back. Secret’s in special
additive with long molecu-
lar structure—3% tsp. to
glass. Friction reducing
additive has {industrial,
agricultural uses—a pinch makes gold fish swim faster,
3 oz. can treats 84 pints.

Stock No. 41,086 $2.00 Ppd.

NEIL, BUZZ ... and you

See close-up for yourself
man’s greatest adventure.
30 full color super slides
vividly show Apollo
journey in amazing de-
tail from ‘‘blast-off’* to
““News Conference.”” 28
history making shots in
bhetween include ‘‘Earth-
rise,”” cratered lunar land-
scape, Armstrong descend-
ing to lunar surface, man’s
classic "ponnlt within-a-por-

in virgin soil,
trait’* of Armstrong’'s reflection in Aldrin’s facemask, im-

footprint
plnmlng the flag, and much, much more. Really worth-

> . even If vou don’t have a projector.
stuk ‘No. P-41.260Q ___ ool __ $6.00 Ppd.

“FISH” WITH A MAGNET

Go treasure hunting on the
bottom! Fascinating fun &
sometimes profitable! Tie a
line to our 5-lb. Magnet—
drop it overboard in bay,
X river, lake or ocean. Troll
3 " it along
. “‘treasure’’
outboard motors, anchors,
other metal valuables. 5-1b.
Magnet is war surplus—
Alnico V Type—Gor’t cost
$50. Lifts over 150 ’Ib:

_'$ 8.75 Ppd.

offered in one low-cost

package even the youngest

chlld will really enjoy.

Not only lots of fun but

extremely educational.

= building actual working

- = pinhole camera, electric

motor, double - platform

balance, transparent flash-

light, hydraulic pump, push-button bell, even simple

Stoek No. 71,298Q ... $10.50 Ppd.
BLACK-LIGHT MIGHTY MITES

Relatively az’)

fixtures give surprisingly

Mirror-

SET OF SEVEN MIGHYY MINI-LABS
Easily teaches basic scl-
Galilean telescope. Perfect for lecture series. Avail.
bright blacklight.
finished reflector makes
instant starting 8-watt,
high-intensity bulb look
like 40-watter. Up to
|

Seven separate science kits
entific concepts while
individually—total $12.49. Most $1.98 each
small
5,000 hours of safe, long-
wave (3660A) black-light
to really turn-on parties,
light & theatrical shows,
psychedelic decors, holi-
day decorations. Shockproof end-caps remove for safe,

easy replacement of bulb and starter. Stands upright or
horizontal. Alnmlnum case.

Stoek No. 71,274Q . $14.95 Ppd.
DELUXE OUTDOOR/INDOOR MODEL
Stock Neo. 71,209Q .. oo .. $19.95 Ppd.

ORDER BY STOCK NUMBER

* OPEN ACCOUNT TO RATED FIRMS »

EDMUND SCIENTIFIC CO.

CHROMATIC "MACHINE-GUN’’ STROBE
Red, Green, Blue &
White light barrage the
eyeballs every 6 seconds
with this low-cost me-
chanical strobe that can
run continuously without
fear of burning up. Dev-
astating effects over 500
ft. sq. area. Created by
rotating color wheel in
front of 100W, 120v re-
flector floodlamp (incl.)—
elements seem to flash on & off as colors fluctuate. Turns

store windows, posters, parties into flashing, pulsating
productions. Convection cooled. Walnut cabinet. Brass
handle. Reg. house current.

Stock No. 71,271Q _. (9 x 10 x 6%’’) __ $28.50 Ppd.

JUST PRESS . .

Liquid crystal pressure
disc puts world of color
under your thumb. Just
ress . . . and presto—
fnll snectrum of colors
magically bloom in ever
changing shapeless pat-
terns. More pressure—
deeper the color. Change
viewing  angle — colors
change again. The se-
cret’s the amazing liquid
crystals—sealed in vinyl & 3" 8q. Plexiglas® disc. Look
Ilke liquid—have structure of crystal. Great conversation
fece, fantastic_coaster, your own portable ‘‘wet show.'®
$3.00 Ppd.

. and colors bloom!

toek No. 41,272Q

HOT-AIR FLYING SAUCER KIT

model rises
to amazing heights. Easy
to assemble and launch.
Use over and over. Low
cost. Lots of fun. Can
carry % 1Ib. objects with
string tether. Fly school
colors at games, use for
advertising. attach mir-
ror—play “‘spy in the
sky.*” complete

instructions, 16 pre-cut .

#1 white model paper gores, 8 red mneu for portholes,

Giant 9 ft.

wire, cord. Easily repaired if dam

Stosk No. 71,754 ° e .. $3.00 Ppd.
HOT-AIR BA

Stool No. 60.691Q - $2.00 Ppd.

NEW PSYCHEDELIC LIGHTING HANDBOOK

Big. new 100-page hand-

hook packed with facts, .
loaded with {llustrations.

All_latest developments, q ‘ﬂ‘

applications, equipment. | e \
Covers _strobes  sources, "1‘ \“'w
black light, projectors, ’

crystal and organic slides, . p

color organs, mirrors, po-
larized color, screens, light m
hoxes. MusicVision. ete.
Rare find for business,
home, hobby. Ideal for display houses, combos, experi-
menters, hobbyists. R%” x 11” loose-leaf paper punched

to fit three-ring binder: add new developments as they
happen. Stoek No. 9100Q . _._____________ $3.00 Ppd.

Tst LOW-COST VACUUM PUMP!
Nothing like it! Top-qual-
ity hand-held pump pro-
duces & maintains 25"
of vacuum. Has instant
release tab, 15” diam.
sulnleu gauge (0-30”).
100 unes—nlphon
fluids, evacuate
bell jars and castings,
clean, retrieve, lift ster-
ile objects, demonstrate
Magdeburg hemlwheres.
w/larger cup.
Stoek No. 7l ,301Q .
No. 71,300Q (without
MAIL COUPON FOR GIANT FREE CATALOG

148 Pages! More than 4,000
UNUSUAL BARGAINSI

Huge selection of telescopes, micro-
scopes, binoculars, magnets, magni-
flers, prisms, photo components, parts,
kits, accessories—many hard to get
surplus bargains. Mail coupon for
FREE Catalog “‘Q.”" EDMUND 8CI-
ENTIFIC CO., 300 Edscorp Building,
Barrington, N.J. 08007.
Name
Address

City State Zip

MONEY-BACK GUARANTEE

300 EDSCORP BUILDING
BARRINGTON, NEW JERSEY 08007
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