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A team of biologlsts " &t Harvard

Unlverslty hae found  a, way. to ‘use’

a commen bacterlum to manufacture

1he medlcally valunble hormonsg 1nsu
Aln, | g LA
The unprecedented

'+ achievement appeara: to open the way

:to eveniual mass production of almost -

.v.any protein—including - human  hor |
: mcnes—-by mlcroscopic “Iactorles of

o bacterm

" Led by Prof Walter Gllhert the
,Harvard team used sclentlﬁcally ela-’
gant gene.splicing techniques to induce
the hacteria to turn out a precursor to

'rat ipaulin, & mammalian hormone vi-
tnl In the metabolism of sugar. The
" precursor, called pro- !,nsulln, can be
" converted to Insulln once outside the'
bactertum, - The researchers reporf

”

cows and pigs, but a 8 percent annunl
increase in the incidence of diabetes

. may eventually create a shortaga of .

the hoimone.

In addition aome dlabetlcs do nof

* slight]y different chemlcally from the-’

. /sclentiﬂu -

! human hermone, = | .
The intense. sclentlf!c competltion

" to engineer an insulln-producing bac-

o
i

terium is based less on Its immediate

" molecules of,

v

" would - open -up ‘the' human insylly .

experiments to dozens of U8, labora--
torles,

ouy strategy to “irlek” the bacterinm

. !‘ to produce Insulln, a complex protein’;
' ‘tolerate the animal insulin, which is * for which the bacterlum hay no- use,!

. First they. made an artificlal copy of
- the rat genes for Insulln—tha code
that specifles how to mssemble the
ingulin, Then they,
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+The Harvard team used an ingenl. -

m -—--.-

\ 1
.u-

‘pecatse !Jt was known that the bacter
lum normally excretes the eniyme
_,1ather than keeping it within the cell,
So the vesearchers figured—aceu-
<rately, ag it turned out-that the insu-
lin would be piggybacked on the en
zyme, |/
JIn order to malke sure that the Insu-

~"lin would ‘come out atfached to the

“penfeillinase moleeule, they had to
Juse & technlque enlled , “sequencing”

spllced the artifienl gene Into a small 1t to locate the genes for penicillinase

Cpractical ugefulness than on the de- | ring of genes called a plasmid,
- “sire to demonstrate that a lower organ-’
. ism can be induced to manyfacture

complex human ° proteins, This step
““would have Immense sclentific and

medical implications; there are many

-human proteins unavailable for medi- '

i cul use or study that mlight become

. " avallable through the same technlgues

".that the .Harvard group had used in

! the pioneering rat-insulin work.

The Harvard - experimenis . were

"‘theh‘ bacteria churn out about 100 " dona In an egpec]a]_[y gecure Iﬂbﬂl‘ﬂ'

" molecules of rat prodnsulln per cell,*
! Multiplied by billlons of bacteria, a -

i tory at the Massachusetts Institute of -
Technn’logy under guldelines formu.

* large amount of rat lusulin could heu : lated In 1976 by the Natlonal Ingti.

- produced, :
Several T1.8, research teams are be-
Heved to be withln months of getting’

‘«- hacteria to produee the human form .|

of insulin, a step that would -have im- -

portant practical.glgnificance for the*
v milllons of diabetics whose lves de-.

. &” pend on daily Insulin infections, Cirr-
)

1
[
»

rently medlcal insulin-is derived from
the: pancreas glzmds of slaughteled

‘i {utes of Health,

Under those gﬁiﬁellnes, the crlt!cal

'ﬂnal experiments toward producing

human Insulin in bacterla could not
“be performed in any Amerlean lahor-
Patory ouiside -the NIH's own top--

“gecurlfy lab in Marylanq However, a -~
now on the .}
_ desk of Health, Educatlon and 'WeI-

revision .of those rules,

Inre Secretary .Toseph A. Califanc Jr.,

They used a well-known yplasmid °
eontaining t.he genes for penicitlinase,
an enzyme'that enables bactleria to
- regist the antiblotic effects of penh
ciltin,

Then they Inserted the remodeled

plasmid -lnto a Uving bacterium, an .

', enfeebled straln of a ubiquitous’ ‘ore

@ganism called Eseherichla coll. The

bacterium obediently began excrets

1ng completo Ingulin molectles atr

tached to moleculeu of the penlclllit(
‘‘nase enzyma,
The penlcilllnase plasmid. ‘was used
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- 80 they coutd insert the insulin genes
‘ 1n the midst of the enzyme gene.
b Sequencing was also usct to.make

¥

. sure the spliced-in insulin genes were

in the corvect orientation (froniwards

" instead of hackwards) and “in frime,”

meanlng that the gene was copled ac-
curately by the hacterlum,
* +Alding the Harvard team in the In-

.- sulin work were resegarchers from the

Joslin Clinie, -a Boston diabetes re-

.- search center. The team plang to pub-

lish a report In August In the Pro-
ceedings of the National Academy of

¥
L Sclenges.
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