\
4 7o A

i ter 200 ¢ "

/Pd'/erfﬂq b4 M‘(érf

4@1144,@@ # /
e 424 - A —

LUALZL /.:- 6:%¢7Z/<: [ny-;m}e(,-?‘/?

——

/%e/vc.r/(a/)cep{f }

t—é AJQ -5144,4 x Gemetre é'n;/éeeraé/ oA A ’)’-M‘v'y
“@ AR SAA — froFew, Univrsid v Alawy Semefic “"_/a;ee,.,é/
Why Clone Senes 7

bter Aas OrrA ﬁm;)-ada.*miv Arhoct et fdﬁ‘fcfr‘)

oA LI mipal a Poon 0/4:‘ loat T "4«9 ke Kepam)e o <

SR BTG

> What 75 J‘ﬂ-f-/zc.‘ é'ﬂ,?'ﬂ'“"ﬂ:’/ 7 Ay /40:‘, Mg P
" beyetelle,
la 2 vs. /el <P Enyim : . .
‘ < ?%cf{ {/&/‘y ‘-"?cf;x((g e #re '2} nffr/yaﬂ/ﬁl ¢ o‘t&
. (& 6-@%2?: Ny rnee riny T % XA e ?’7" ;‘*"M:*z-h Repres lucthon/ -

X@ é-)“"v,(e.: & Seneti< “.%?"7'((/-03'/
Cohat 13 RCTOA albasel <« “wlje opre Fde A‘y&:'f)//y/“/



Ve

e

Ve g relt A 74«75?

/n-;/ 7[)9 yyA 474/‘ //
s 472
e A

(ou a7




s — /
Zm 7 The A o DA

e S
_— n_ A

R

Flo. Ase =z 74z Gine

it's not just
a perfume...
it's gene therapy.}
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Now the o

Genetic
Testing

Really

: Begins It Starts With
a Smg é

of Blp

Taken From

Each Newbor

# And Ends When
Scientists Predict

Everyone’s
Phygical
and Mental

i Future

Human red blood cells. Magnification: 19,600x




rEvery State in the country '}

requires that infants be
tested for a list of obscure
diseases. Before | som
ares could move on
to DNA testing of all
newborns. Now is the time
to decide a critical question:
How much do we want
to know and when do we
want to know it?
By Jeff Wheelwright
Photography by
Catherine Ledner
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DNA Confirms Infected Cow’s Origin

Next in the inquiry
into a Washington state
case of mad cow disease
isa focus on feed.

By JOHANNA NEUMAN
Times Staff Writer

WASHINGTON — DNA
tests have confirmed that the
Holstein found last month to
be infected with mad cow dis-
ease originated in Alberta,
Canada, U.S. Department of
Agriculture officials said Tues-
day.
The DNA testing on the cow
and her offspring, as well as
earlier-reported records show-
ing that the cow had been sold
by an Alberta farmer disposing
of his dairy herd, “makes us
confident in the accuracy of
this trace-back,” said W. Ron
DeHaven, the department’s
chief veterinarian.

The confirmation, based on
DNA tests at two laboratories
— one in the United States and
one in Canada — leaves unan-
swered the question of how the
cow from a farm in Washington
state became infected. Officials
will now concentrate on the
feed used by the cow’s original
owner in Alberta.

Dr. Brian Evans, chief vet-
erinary officer for the Canadian

Food Inspection Agency, said
on a USDA conference call
Tuesday that investigators
would also try to determine
whether the feed source for the
Holstein was the same as that
for an Alberta cow diagnosed
with mad cow disease in May.

Scientists believe that bo-
vine spongiform encephaiopa-
thy, or BSE, the brain-rotting
illness commonly known as
mad cow disease, can be trans-
mitted to cattle that eat feed
containing the remains of in-
fected cows. In the past, left-
over parts of slaughtered ani-
mals — including the brain and
the spinal cord, which are be-
lieved to harbor the source of
the infection — were ground up
and used in animal feed.

In 1997, the U.S. and Can-
ada banned the use of the re-
mains of ruminants, or cud-
chewing animals, in feed used
for cattle, but both North
American cows diagnosed with
BSE — the one discovered in
Canada in May and the one
found in the United States in
December — were born several
months before that ban went
into effect. The human form of
the illness, variant Creutzfeldt-
Jakob disease, has been associ-
ated with consumption of food
made from BSE-infected ani-
mals.

Agriculture Secretary Ann

M. Veneman announced Dec.
23 that a cow slaughtered Dec.
9 had tested positive for BSE.
The cow was tagged for testing
because it was a “downer” cow
that was unable to walk to
slaughter. The cow’s meat
products had already been dis-
tributed before Veneman's an-
nouncement, primarily to re-
tail outlets in Washington and
Oregon.

While officials recalled the
meat, it is not known how
much was recovered.

Veneman has since an-
nounced a series of reforms to
bolster U.S. defenses against
BSE, including a ban on ac-
cepting downer cows for
slaughter and a rule that would
hold all meat products from an
animal tested for disease until
results are completed.

But after Tuesday’s an-
nouncement of the DNA re-
sults confirming the cow’s ori-
gin, some producers said the
Agriculture Department had
moved too slowly to determine
the source of the infection. :

“They knew the leads point-
ed back to Canada, and if they
had made the announcement °
immediately, it might have
mitigated a great deal of our
loss,” said John Lockie, execu-
tive director of R-CALF USA, a
national association of cattle
producers.
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Glowing review: watchdogs want tighter rules for transgenic pets.
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A tiny primate with a gene from a
jellyfish raises scientists” hopes—and
some serious ethical questions

Researcher
Christa Martinovich cradles ANDi
soon after birth; his temperament,
she says, was “perfect”

" EJ The eges were fertilized 6 In the end; just three baby
in test tubes, resulting in monkeys were born alive; of

: these, only ANDI carried the
extra gene throughout his
bod

HOW TO MAKE
A MONKEY SHINE

ANDI the rhesus monkey was concejved
and born with an extra gene taken from a
jellyfish. Here's how it was done:

€% vsing récombinant-DNA
technology, scientists
stitched the jellyiish gene
into a crippled virus
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lmmmmimmnm'm
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PHOSPHORESCENT
JELLYFISH GENE
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Figure 2.1 Schematic representations of a prokaryotic bacterium (A) and

a eukary-
otic animal cell (B).
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Caenorhabditis elegans (roundworm)
Yeast 160 million bp per cell

e gt

Bacteriophage (virus)
10 thousand bp

7 Fruit fly
330 million bp
per cell
E. coli aﬁwmuof, MJ’MJ%J
4 million bp )
/‘(We expect simple
ol

rganisms to have small

Wken omes. ..

Lily
106 billion bp
per cell
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Table 16-1 '@mnome Sizes (in Nucleotide Pairs)

f Model Genetic Organisms

Organism Group Genome Size

T bacteriophage 2.0 2
Roli __— Pagefum 4.2 X 107

...but why does a lily
have 18 times the DNA
that a human does?

Saccharoniyces cerevisiae yeast 1.8 X 107
Neurospora crassa mold 2.7 X 107
Dictyostelium discoideum slime mold 5.4 % 107
Caenarhabditis elegans nematode 1.0 X 108 )
Arabidopsis thaliana plant 1.0 X 108 14.2 Amounts of Genomic DNA Can
Drosophila melanogaster insect 1.4 X 108 Be Deceiving Eukaryotes have more

P & ' 5 DNA in their genomes than prokaryotes.
Mus musculus mammal 3.0x 10 However, among some eukaryotes—espe-
Homo sapiens ~_mammal 33 X 10%) cially plants—there is no apparent rela-
Zeamays plant T sAX tionship between genome size and organ-

ism complexity. The question of why
_ .= L. 7 2 / some plants accumulate such great

Alee o rard ’i‘*--':"- "“‘./d Cp ( J=do A"'J amounts of seemingly nonfunctional

7 o In Hesn d—‘nlm.c, DNA has no clear answer and continues

) X Morc Phau L‘? e to be investigated.
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The average atomic mass of
one base pair is 635 daltons
(a dalton is 112 the

mass of a carbon atom)

The 3 globin gene is
approximately 2000 bp in length

So, the atomic mass
of the 3 globin gene is:

2000 bp

L

635 daltons/bp
=1.27 x 106 daltons

Mass of

There are two copies of the 3 globin gene per cell

There are
1013 celis per individual

So, the total atomic mass
of 3 globin DNA per individual is:

1.27 %108 daltons/gene

be
2 genesicell
x

1012 cells/individual
= 254x10'? daltons

If there are

6.02 1023 daitons per gram, then:

254x10' daltons
6.02 x 1022 daltons/gram

0.000042 grams
0042 mg

=42 ng 7 globin DNA A€

A wmon

i globin gene in an adult human

R,

PN EN PN O N OV EN S VNN O PN B OV TN N B BN N N NN
ENTN PN N IS ENON NN SN N O PN EN GO BN BN G OV TN EN S
NN NN PN EVINES U NN SN AN ES SN SN PV RS SN SN N RN N
PNV P PN A RN EN N EN SN EN SN ON SN PN PN G TSN TR NN
ENON TN PN S PN S SN GNPV SN NN SN NS VAN VTS O N
PRINEN NN SN ST O AN SN SN O PN RN SN SN EN BN LN N SN N
PN NN SOV EN PN EN NN PN GNEN S S S BN EN SN N RGN N A
ENON PV ER OO NS ENEN OV OGN EVONON NI N BN EN SRR S N e

There are 500 ¢

Mass of

The average atomic mass of
one base pair is 635 daltons
(a dalton is 1112 the

mass of a carbon atom)

The 3 globin gene is
approximately 2000 bp in length

So, the atomic mass
of the 3 globin gene is:

2000 bp
X
635 daltons/bp

=1.27 x 108 daltons

globin gene in a liter of E. coli

opies of the 3 globin gene per cell

There are
53101 cells per liter

So, the total atomic mass
of 3 globin DNA per liter is:

1.27 x 108 daltons/gene
*

500 genesicell
®

5x10" cellsfliter
= 3.175x 1029 daltons

If there are
6.02x 1023 daltons per gram, then:

3.175 %1020 daltons
6.02 % 1023 daltons/gram

= 0000527 grams
= 0527 mg

Mass of B Globin DNA in Adult Human vs. 1-liter Culture of E. coli Carrying B Globin Gene on Plasmid
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