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I requires that infanb be
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to know and when do we
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DNA Confirms Infected Cow's Origin
Next in the inquiry
into a Washington state
case of mad cow disease
is a focus on feed.
ByJosaNnaNEuuAr

WASIIINC�TON _ DNA
tests have confmed that the
qobtein found last month to
be inf€cted *ith nad cow drs-
ease odeinated in Alberta"
Canad4 U,S, Department of
A8icrilture ondals sard Tues-
dqY.

The DNA testing on the cow
and her ofhprlng, as wen as
erdier-reported rccor& dhol -
ing that the cow had been sold
by an Alberb Armer dispo8jng
of bis dslry heRr, '4Ekes us
contrdent in the accuracy of
thts tmce-ttacL" ssid W RoD
DeHaveD, the depafiments

llle conflmauo4 bss€d on
DNA tesh at two labomtorles
- one in the united states and
one in Canada - lea\€s unan-
swer€d the quesiion of how the
cow tom a fant ln Wsshington
stat€ b€came Infe€t€d. Otfrcials
will now concentmt€ on the
f€€d us€d by the cow's original

Dr. B.ian Evans, cttref vet-
e.hary oncer for the Canadian

Food Inspection Agency, sard
on a USDA confer€nce call
Tuesday that investigato$
would also try to determine
whether the feed sourc€ ror the
Holstein wss the same a3 that
tor an Alberta cow atiagnosed
with mad cow disease in May.

Scientists belteve tttat bo-
vine sponeuorm encephaiopa-
t\y, o. BSE, the bmin-mtting
ilrcss cornnonry known as
mad cow a[sease, can be traG_
mitted to cat$e that eat re€d
containing the rcmains of irl-
fect€d cows- h the past, left-
over parts ol Slaught€red ari-
m-als - including the bmin and
the spinal cord, which ar€ b€-
lieved to bsrbor the source or
the i.fection - wer€ gound up
and used in a.tmal feed.

In 1997, the U.S. and Can-
ada barm€d the use of the rc-
trmins of nninsnts, or cud_
chewing aidJnals, in f€€d used
ror cattle, but both North
Amertcan cows diagnos€d with
BSE - the one discovercd lil
Canada in May and the one
found ii the United Stst€s in
December - wer€ bom seveRl
months before that ban went
itto etrect. the hutnan fom of
the iUness, vadant Cr€utdeldt-
Jakob dtsease, ha6 been sssoci-
ated with con$mptton o(Iood
made tom BsE-idected an1-

Agdcultur€ Secretary A r

M. Veneman announced Dec-
23 that a cow slaugit€red D€c.
t had tested positive for BSE.
ate cow was tagged for testing
because it was a "doq,nefl cow
that wa! uiable to walk to
slauglter. the cow's meat
pmducts had alrcady been dis-
tdbuted b€ror€ Venemanb an-
nouncemeDt, pimalily to r€-
tsil ouUets in WaShhgton and
Or€goD.

While oficials rccaled the
meat, lt Ls not loo!'n how
much was rcco\€r€d-

venenan has sinc€ an-
nourced a seri€s of .efomB to
bol-ster U.S. defe.ses againsC
BSE, indudhg a ban on ac-
cepting downer cows for
slaughter and a rule thst wotrld
hold a[ meat pmducts ron an
animal tested for dbeas€ unUI
Iesults al€ compreted.

But afte. Tuesdqfs an.
nouncement of the DNA r€-
sults conftming the cow's ori-
gln, some prcducers said the
Agdcrilture Department had
mo\€d too slowv to determine
the source ofthe lnfection.

"They lclew the leads point-
€d back to canada, and ftheY
had nade the amouncenent
immediately, it might ha!€
mitkat€d a gt€at deal of our
loss," said Jobn I,ockie, execu-
tive alt€ctor ofR-cAl'F usA, a
natloDal aEsociation of caiue

n-- -,'.,lrg i2<<tt .//</J.2a,r (Ft" o*teot Jc- )
2o-.r1llt - A;.2 Z4rtd,
/h u / &2 .z <.-t g 7 r.-,,^', a
-t t4,
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FlG..3 Anaryss ot adutr *r.r4rss ua.sgenic md* n€3.1it e DcR
aMryrd or 8.@hic DNA fbm m3313 0arc 3L showtn! s,y dd 6nrol
myogenm b4ns. No b6rd conespondtrg ro zt.t @s ses, (hnoGlr.uie
ho rad( of . Y domo&ru: lhi€ resu[ was cmtudsd by sourt€n bbnjng
using Y4flrcmo$m prcb$ y3$a (Ef 4ol ano srll ter 41) (not si*r,
Mmd xJ( f€ndte and xy mrte ||rkm.B (33.9. t4e 2 &d 33 11 r4 1)
aE- stuM ror mmp&ho.. M m.fie bMd3 (tOrA, S1O, :K,6. 344. 2gq
220, 2I)1, 154 4d 134 bs. pai6l. b, tucniar gertrdb or mtce 33.17 0hfrl

s"rT;tt $,.l:l s"."" 
" "stis srior; nom m,e 33.17 (r6fi).^d

Ell9Trj' m :l"lv"f o 1 *s senonrc oNA wss adthd to . :o+r
@&n m|8tL@artrtning 1.5 r$l1 e4h dtflp. 50 iM lft$rct pH 9, 15 triV
mmnEm $tph€te, 7 rr!i| nit8ct2, o.osnn Nonider p-4o, 0.5 u I pdy.
mer* (an8[d 8tote.) .no 500i9 e*n olSonudsre !rn.rm MUon coGtst€d of 30 ctcles of 94t ror 51 65qc for 305 dnd
72"c tor 3Os 'n a TBchft .+(j-2 ulsrrucycler. An 8-rt atiqJor was e@.
uoproe*d@a296aeabse-llEge pnmeBfo,5-yc;@(5,_3,)TCATCT-
6ACrGCIAACtACAG 4o CATGACCTCCACCA@ICaAA (rndEated as
h.rgres in Fr8. 1) 4d for zrl-1 ccrAnccat6acrccAccfiATc ano
cAcTaG CaTGTTTMCATCTGICq hrlg€nh p m.6 coc@d€d to
nrd@I.,e 

_6:6-675 6nd aa2-go1 of rc at omprwirr*y oru
3eq@r*. PCX!rcd*r! w 441, 1eO.nd 245!p, eie v.ty. TBt€s
*d p@ces*rl tor hbtotoghrt *m|muon & d€$dbed i. F!. i t€gend.
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Frsu€ 2.l O rh6 Flow d G€i€dc Inlomauon h C€ie DNA is
copied Into BM dudng ihe Foc€€s ot lrar}scdplion BNA direcls
th6 synth6b of proierns during lErElE{on. Thrdgh prote'ns.
g€n€s co.ircl ths m€tabollc srd phvsical ProP€rll6 or iratb ot an
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Flturc ll FEtn DNA to Prct€in'
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HC70A Winter 2006
Opinion Survey

Professor Bob Goldberg

l. If you could choose traits for your baby, would you choose to.
a. Rule out a genetic disease 74Va
b. Ensure greater intelligence 87o Choose All:107o
b. Iniluence height or weight or hair/eye color 27o
c. Select gender (male or female) 57o

2. Should parents with a genelic diseas€ be required to test their childrcn to
determine whether they are caffiers or have the disease?

a. Yes 507o
b. No 507o

3. If you caried a gene for an incurable fatal disease, would you have your unbom
child tested for $e disease?

a. Yes 90Vo
b. No 107a

4. If the test showed that the baby would have the fatal disease, would you consider
ending the pregnancy through abortion?

a. \es 69Ea
b. No 3l9a

5. Should a child that is bom with a genetic disease be allowed to sue their parcnts
for failing to test for the disease that is causing them so much "misery;" i.e., sue
for wrongful life liability?

a. Yes 1570
b. No 85%

6. Should the government regulate gene therapy - that is, altering genes to cure or
prevent diseases - by passing specific legislation at the state and/or federal levels?

a. Yes 709a
b. No 309o

7. Should the state and/or federal govemment regulate funding for stem cell
research?

a. Yes 597o
b. No 417o

8. Should the state and/or federal government ban the cloning of human beings?
a. Yes 50%
b. No 50%

9. Should cloning of human embryos be permitted to obtain patient-sp€cific stem
cells to cure diseases such as diabetes, Parkinson's, and muscular dystrophy?

a. Yes 827o
b. No 187o



10. Should insurance companies have access to your genetic records or DNA
fi ngerprints without your permission?

a. Yes SVa
b. No 959o

1 I . Should every individual who is arrested for a crime be rcquired to have their DNA
fingerprinted and deposited in a National Criminal DNA database?

a, Yes 64qa
b. No 367a

12. Should the govemment regulate the engineering of animals ald plants for use itr
agriculture and/or medicine?

a. Yes 78Vo
b. No 229o

13. should employeE be able to obtain access to employees' g€netic records and./or
DNA without p€rmission?

a. Yes 29a
b. No 987o

14. Should employers be allowed to requiE their employees to utrdergo DNA testing?
a- Yes 3O9o
b. No 707,

15. Should the police be allowed to collect DNA information gathered from susp€cted
cdminals as they currendy do with fingerprints?

a. Yes 66Vo
b. No 357o

16. ls it a good or bad idea for the FBI to crcate a DNA dat4base with information
gathered frcm suspected ciminals and crime scenes throughout the country?

a. Goodldea 78Vo
b. Badldea 22qa

17. If parents choose to give birtl to a child with a genetic disease, should the parents
or society pay for the health care for their child?

^. Parents 73Ea
b. Society 279o

18. Over the past 30 years how many genetic €ngineering "disasters" have occuned?
a. lN 24Vo
b. O 4L9a
c. 1O 349o

19. If you could undergo gene therapy and change any ofyour genetic traits (e.9., eye
color, hair color, skin color, prcsence/absence of body hair, etc.) without any
adveF€ affecls, would you do it?

a. Yes 46Vo
b. No 547o

20. Iffood were labeled as genetically engineered, would you buy it for yourself or
your family?

a- \es 75Vo
b. No 25%

at



21. Are the building blocks of genes made of DNA, RNA, or proteins?
a. DNA 559o
b. RNA 07o
c. hoteins 45 70

22. How many years ago was DNA discovered?
a. 5O 6A9o
b. l@ 289o
c- 1O 49o

23. Should genetically enhanced food be labeled?
a. Yes 9OVo
b. No l07o

24. Is organically grown food more nutritious than food $own using conventional
agdculture?

a. Yes 3l9o
b. No 699o

25, How many genes have you eaten within the last 24 hours?
a . O  8 %
b. 1,000 87a
c. 10,000,000 or more 847o

26. Have you tasled any foods that werc produced by genetic engineering within the
last week?

a. Yes 849o
b. No 167o

27. What year are you in school?
a- First 34Va
b. Second 24Vo
c. Third, 274o
d. Fourth l57o
e. Fifth 09o

28. Are you a science or a non-science major?
a. Science 34%
b. Non-Science 667o

29. Have you ever had an exciting, dynamic science class that rnade you think that
"science is neat, fascinating, atrd important for society?"

a. Yes 799o
b. No 2l7o

30. How many hours do you watch of television a week?
a. Ohrs. lTVo
b. l-3 hrs. 587a
c- 41hrs. 23Vo
d. 7-l0hrs. 2Vo
e. 10+ hrs.

31. How many hours to you spend listeDing to, watching, or readirg the news a week?
a. 0 hrs. 107o
b. l-Shts. TOVo
c- 5-15 hrs. 20Vo
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Engineering A Novel Crop
By "Wide" Breeding

Cabbage(Erassrba) Radish (Faptanus)
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Engineering A Novel Grop
By "Wide" Breeding

Cabbage (Erassica) Radlsh (Baphanus)

Storage
Root

Radish
leaveslll

RaphanoBrassica

Cabbage
rootsl!l
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@ connron tnhcrltcd Human Diseases

Dise'se

AT'TOSOMAL RECESsIVE

Sickle-cell anernia

CFic fibrosis

Pherylketonuria (PKU)

Molecular and Cellular Defect

Abtrormal hemoglobin causes deformarion
of red blood cells, which can becorne lodged
h capillaries, also confers resistanc€ ro malaria.

Defecdve chloide channel (CFIR) in epithelial
cells lcads to excessive mucus in lungs.

Def€ctive szyme in ph€nylala D. merabolisin
(tyroside hydrori,lase) resLrlts in excess
phenylalanine, leading to mental rerardatior,
mless rcstricted by diet.

Defectiv€ hexosminidase enzyne l€ads ro
accumulatior of exc€ss sphingolipidr in the
lysosomes of leurons, impairing n€ural

Defe.tive neural protein (huntingtin) may
assemble into aggr€gar.s causing danage

D€fective LDL r€ceptor leads ro excessive
cholesteiol in blood and eaily hearr anacks.

Defedive cFoskeleral protein dysEophin
leads to irnpaired nuscle function.

D.f.clive blood cloftins fa.tor VIII leads
to uncontrolbd bleedirg.

ln510 of

1/10,000 o{

1/1000 Eastem

U10,000 of

Incidence

U525 of su

71722French

1/3500 males

1-2,1{t;000

TEy-Sachs dis€ase

AUTOSOMAL DOMNANT

Hmtingtotr's dhease

Hypercholesteroloia

66lrophy (DMD)

Eftddpfifiia A
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Phenylalanin€ hvdroxvlase Tyrcsift rfd

*'2*#:.:N*'

1'

(iyrosinase{egative type)

.r..'" rNtt.o**,'

ft
cH2ccooH

3,4DiMroxyphentlalanine

)(

I {tyrosinasepositve
I iype)

(dift pigment in
skin and hair)

0

cHrcc00H

pttdroxypnenylpyruvic acid

pHydrcxyphenyrpyruvic /,f 
Tvrosmemla

acid oxidase t

HO
\�
,n Ir

lD-cH-ecooH

OH

2,stihydmxyphenYpyrulic acid
ihomocer isc acrdl--g
%.

i"s"s:r:::4q9
o +

CH3CCH2C00H + HooCHC:CHCooH
Acetoacettc acid fumaric acid

t
t
t

C02 + H20

Figure 14.10 InlErited human disordeG with detucts in phenylalanin+9:rosine metabo-
lism: phenylketonuria, t''rosinosis, tfosinemia, alkaptonuria, and albiniffL All five disorder6
are caus€d by auto€omal lec€seii€ mutations. nte mutations, which r€6dt in the eFthesis of
inactive enzyme6, block phenylalaninetymsine metaboliEtrr at Ole steps indicated.
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BUCK v. BELL
271US N0 tl9?7)

MR. Juo'lIcE lloln{ls delivered the opiDiotr of tbe Court'

This i6 a writ of eFor to review ajud8ment of th€ gupleme Court of

eoo"a" oi tt'" stat€ of \rrginis, affirming a iudgment of th€ Cbcuit

Court of Ajnberst Countv, by which the defeddant in error' the supenn_

andent of the St t" Coto"y for Epileptics and Fseble Minded' we.8

oJ"rud to oerfor- ttte operai,ion of ealpingectomy upon Carrie Buck' the

Dlaintiff in srror, for the purpose of making hsr sterils The caae com€3

["." up"" tt" *nt "tio; that ih€ statut€ authoriziEg t'he judgaont i3

""ia uia"r r,tt" Foute€ntb AmendEent as denviDg l'o the plaintitr in

ermr due procese of law and tbe equal Foi€ction of the lalf,3'

Cstrie Buck is a feeble minded whito wodan who was committ€d to

ttre St tu Cotony abo"e meDhoned in due forE ghe is the daughter of a

i*Ui" -itaa Lother itr the same institutiotr, and the mother of sIl

U"Aii-u* f""Ut" -i"a€d child Sh€ was sidt€etr y€sls old at ths tim!

of;Le trial of her c!.se in the CiIc'trit Court, itr t'he latt€r part of 1924- AD

lfof Vi"gi"li upp'*"d March 20. 1924, recites tlrai th€ health of the

""rr""t *? *ri i6tfare of aocietv mav be proBot€d iD certain ca3€s-bt

ihe st€rilization of mentsl defectives. under carefirl safeguard & c; that

iii" "t""liir"tio" -ty l" effect€d in mal€6 bv vasectomy and in fe-malee bv

;;i"*""t"*", without serious Psin or subltantisl darger tt lifei ihat

inJ Co---ooit"atl i" *pporting in t€riou! iDstitutioos oaav defecti\€

p""-"r rrt C aot ai""it]g"a would become a menace but if i&apable

of prodeatiDg ni8ht be disclErg€d with Bafety 6rd b€ooltt€ s€lf-€uppo-ri-

io" *iih t""-"nt t" tl"mselves al]d to Boci6ty: aDd that e4€rience bas

Jlrn tl"t bereditv plavs an importsnt part in t,he kansmission of

i**ity. i-t*ltiW. e c- Tbe statut€ then eDscts tbat whenwer the
o'..;ntendent, of ceriaia institutionE i-Dcluding the above Ean€d State
Cibnv eha be of ophioa tbat it is for ihe b€st irl€lests of t'he patients

alxa Jt so"iuty t}|at s! inEat€ under bis clre should be s€xualv stefi-
iir.a- U."u 1""" tL operatioD perforEed upon ary patie adlicted

with h€r€di;ry forms of i*uoiB, Gbecilitv, & c. oD complviry wit'h the

very careful provisions by'thich the act prot€cts tl€ pafieDt€ from
possible abuse.

The supelhteddent fust ple€ents a petitioa t,o the sp€cisl boad of

dipctors of hiB hospital or coloat stating t'he facts and t&e gtoun&-for

his opinioa r€rifiJ hy a.6davit Notice of tlte petitiotr and of t'lle tim!

ard ;bce of the hearing in the institul.ion i5 [o be s€rved uFo l'he

;o-it", *a also upon hia guardie& ad if there ia no gusdian ihe
sup€int€ndent is to apply to the Circuit Court of the County to appoint
o"". ff fire itt-"t is i -ioo" notics also is to be gii€n to his parcnts if
anv witfi a coDv of the D€tition. The board ie to see to it lhat the iDmate
-4" atte"a ute heati"riu if d€siled bv him ot hiE guardial. Th€ evidence
i-s ;l to be rcduc€d to writins, and after the boad ha.s EAde itr order for
or againsi the operatron, the superintendeDt, or the iD-DAte, or hi!
.t*aian. -uv aDDeal to Lhe Circuil Coun of tbe Courty The Circuit
bou* -av "o*iiit tl" record of the bosd strd the evidence befor€ it

and such other adrnrssible evrdence 6s Eay be offer€4 and msy alffrm,
revise, or rcverse the order oftie boad and eBter sudr order as it ileems
jurt. n"rly ary psrty Eay apply to the Supr€Ee Courl, of ApFals''*tlcL 

if it'eraot 
-the 

ipF.l, is to h€ar the case upon the Ecord of the

tridl in the Circuit Court and may enter suc.h orihr as it thiDk the



;*iJ:ffi ffi##TiilHi'ffi,,,,ffi H

C-lrcuiJ_C-oult should hare_entered. Ther€ c€n be no doubt that so far as

fi $I.:* I:?FT* J T#i"., ;l, ::""*l,'_tr" .lf-"tr#'":
mmprrarce wuh the sratuie and after monrhs ofobs€Ivation, [her; is n;doutil ihat in thau respecL rhe plainrifr in error has had au" p.o".""-of

,. 
The attack is not upon the prorcdurp but upon tle subsLantive law.

i.:FF"!_ T trtrtT1"'E ff:, Hfl ri:::1"*i;""* ::#;
#+iFritii#llrf ri",;i";.:t:fl:T"::;;iffi fr $ffi.tJ,mffi
Lhal oi. Bocrety will be plomoted by ber sterilizstioq,, ,ra tlr"*"p""ma*es Lhe order In view of rbe spneral declaralions "r tf* r"g;I*;
:l:-11".,:!:"j1" 

fi.di,,T of the courr., obvioucv we carnol say a€ matrer

call upo! thor€ who already sap th€ srr€ngth oftbe Stat€ for these l6ss€r
Eacriffcas, oft€n not felt to be such by those coDcem€d, in oldei to
pr€v€nt our being swamped with incompetence. It i6 better for all rhe
world, if inst€ad of wairing to execute degeoerat€ offspring for crilbe, or
to let them Etarve for their imbecility, society can prevent those who are
manifestly unfft ftom continuing their kind. The principle that lust€jns
cohpursory.vaccinarion is bload enough to.coverj+Eg€Llhr_zu9ttig!
tubes. Jacobon v. Massarhusett€. l9? U.S). r r. r-lllgg:gegelatuD8 gf
rEDecrre6 ar€ enough.,

Bul, it is said, however it might be if this re€soning were applied
genera.lly, it fails when it is confined to the small oumber who are in the
institutions nam€d and is not applied to the multitudes oukide. n i.s the
usual last re€ort of constitutional arguments to point out shortcomingB
of t}lft 6ort. But the answer is that the law does all that is needed whJn
it doe,s dl that it can, iDdicates a policy, applies it to at $rithin the lines,
and se€k6 to bring within ihe lines all simit€.rly situated so far and so
fart as its means allow. Of course so far as the opemtiolrB enable those
who otherwise must he L€pt conffoed to be returned to the world. anal
thu!. open.the aGylum to otbers. the equality aimed at wil be more

Judgb€nt afr'rned.

Mr, JusrrcE BuTLER disser}ts,

h
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Ethicat Considerations in
Synthesizing a Minimal Genome
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