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- microbiologist

" biotechnology
killer T-cells

A mlcroblologrst studles mlcrobes A mICI’ObIO|Ongt
- may work as a research scientist who studies.

;mlcrobes in a laboratory. Microbiologists also work in the food

industry to ensdire that the proper procedures and sanlt_ary
conditions are in place to prevent contamination. Many
mlcrob|olog|sts also work in technological fields. In these fields,

“microbiologists look for ways that microbes can be used to benefit
‘medicine, agriculture, and other.industries.

B|otechnology and Medlclne

" Blotechnology is the use of llvmg organlsms or parts of
‘organisms, to produce products used by people. Some products

resulting from biotechnology include medications and foods.

Bacteria multiply vety rapid-ly'. Scientists have found ways to use

. . this rapid reproduction ability to produce drugs that treat various

diseases. The first step in using bacteria to produce drugs is to -
|dent|fy and isolate the gene that controls thé production of a
particular protein.-Once isolated, the gene is then inserted into th
single chromosome of a bacterial cell. This chromosome and its

~corresponding gene is dupllcated when the bacterial cell d|V|de

Because bacteria produce so many cells in a short time, many
copies of the inserted gene are made. The protem made by the
mserted gene is then removed from the bacterium and purlfled fo :

use i in other organisms.

Bacteria have been used to make several substances that are -
used to treat diseases in humans. For example, bacteria help i

make human insulin that is used in the treatment of diabetes.
‘Bacteria also help- make a hormone that is used to stimulate

growth and substances that are used in the treatment of high
blood pressure, strokes, and kidney failure.
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. 6EE

‘e Ag pa'u_qiumd‘ 5| )10_0&3 s';m 10 u_ed fue ﬁu;msudnag

‘SNUIA BZUBNUL

ay} Jsurebe sjjed-L peonpold yoym ‘el ojul pajosiul usy} aiem
eLISIOBG AL "Bue1oeq OJul SNIIA gzUSNJU! By} WO} sush e Bulnesul
Aq pedojerep sem suldoeA YNd 1541} BU L "SI0 Buipeaul
Aosisep pue Yoene Jeyl s|1e8d pooiq alyMm ale S||ed L-19lIM
g||0-L Ja||i¥ SB UMouy| [|92 pOOIq apym jo adAi B Jo uononposd & -
ol 8ye|nwiys 0} paubisep ase sauodeA YNJ 'selpogiue
jo uononpoud ey} sjowoid Jou seop aulooeA YNA V "auI00BA YNG.
B SE UMOUY ‘OuinoeA Jo adAl Jeyjoue Bunss} osie aJe SIsiusIos

-g1eok [eisones 104 Bunse} Jo}

Apeal aq 10U ||IM SUIDDBA SUj} OAGMOH| "I0}00A B SB SNJIA SO|SESL
alyy @sn PiNom auldoeA SIYL AlH juanald 0] BUlOJBA yoegABBid
e dojenep 01 sug|d padounouue fuedwoo [eonneoewueyd - o
" B ‘gOOgE el Ul sesees|P ugewny Auewt J0} S8UIDOBA soeqAbbid
dojenep ©} pesn aq ued ABojouyosiold 1eul adoy s1snueIdg ;

-sUBWINY Ul 98N 10} 8UIDOBA sedioy

e dojeAap 0} pash ag ual} Wb ssipogiue 8y L snulA sediay au} S

1sulefe selipogliue oonpoid 0} S[eLliue 8sey} Sasned SIy) "SHOged =
pue 2olW SE YINs sjewue ol pajooful pue Pa1o9|iod Us ol
SOSNMA 9S8 "SNIIA sadiey oy} jo spisdes ulupm posojoue eJe jeul
sasnJIA Xod|jews 4o siequinu oBre} sexyew Apoinb s_mu\ ayl ‘ge

3yl U] "senynd Aiojeioge] Ul Buimo.b aJe Jeyy s||80 ol pajoalul

~ sjeusb pisdeo sediey sl Yim snaa Xodjews psiipow suL - -

'snJIA sedisy B 4o pisdeo ay}) soxew eyl suab U} 0} JO109A € Se

pasn aq 0} }l moj[e 0} sniiA xodj[ews au} peipowr sAey sjsnuelos

-90JN0S JOLIoUE WOl sush oloeds

e Aiieo 0] SnilA ssejuley e Buisn AQ epew S| ulddeA yoeqgAboid
W "S8UIDOBA soeqABBId SB UMOL)| SSUIDJEA ayew o) wayy
16B 0} parendiuew ussq SABY SISNIA ‘odwiexe Jo4 "sulipaw ul-
pasn Sa0UBISONS &Yeul 01 Pesn 60 UBD OS[E SaSNJiA ‘BlRI0Bq 9 L
uoiONPOId SUIDJBA pue ABojouyoelolg

‘g||90 Pe1oajul Ul SSSNIIA MaU JO uononpoid syl juenaid

U} SeoUBRISaNS 8184088 O} S|I80 Apoq Buneinuwiis Aq syI0M
uoJapIBjU] "BZuSsN|jLy JO SOSBD Buiusealyl-oy| Se yons sasessip |
[EJIA YEOI1 0] PasN S UOIoMd| -uosapaut Brup ey} s s|dwexa
Uy "SeSniiA AQ pesneo SoSessip 1esl} ued 18y} s1onpoud axew
0} BlO}OEQ 88N O} shem pedojansp osie aney saiuedwod Bnig

e R T

» il ¥ i

| "311111]!9(] pue .‘iﬁoloﬂqoam!g 09 uoss'a'lV -




™ " me) f peyaniosd s xbpd_sm;o yed fuz ﬁuneaﬁdhqg

-SNUIA BZUSN|JUI

ayy jsurebe sjj9o-L paonpoid Yolym ‘ol ol pajoalul usy) aIem
o108 B L "BlSIoe] Ol STUIA pzUSNYUI BY} WOy sueb e Buiesul
Aq pedojerap sem aulodeA YNQ 1541 8y L "seqosoiw Buipeaul
Aonsap pue Moene eyl sjied pooiq allym aJe sj|ed Lol
g||o0-L JolIP] SB UMOL| |80 POOIG SHUM j0 adA} & jo uoponpeid:
ou} Syeinws 0} paubisap 8Je SaUJeA vNQ “selpodiue.
jo uoyonpoid ey sjoutoid Jou se0p aunoeA YNQG Y "2UID0BA YNA .
& Se UMOUY| ‘9uID0eBA JO 8dAL JeylouE Bupse) OSfe aJe SISIUelS o

-s1eoA [eionas Joy bupnsel Jo}

Apeas &g Jou {jIM SUlDJBA U} 4OASMOH "10}08A B SB SnuA sejseall

aUj} 9SN PINOM dUIdeA SIUL 'AlH uanaid 01 eUgooe'A yoeqABBid . b

e dojensp 01 suejd padunouue Auedwoo eonneseuneyd -

" B ‘gOOZE el U| 'sesessIp uewny Auew J0j S8UIDJEA soeqABoid -
dojenep 01 pesn eg Ued ABojouyosiolg eyl adoy s}snuads

-gUBLLNY Ul 9SN 10} SUIDTEA sediay

e dojansp 03 pasn aq usu} wbiw sapoqiue ay | "snua sediay eul

jsureBe ssipodue sonpouid O} sjewjue 8sey) Sesned siyj ‘suqge’
pue 8olW Se Yans sjewiue ol paloslul pue Pa1VSIeD U} SiE ‘
sasniIA 58y "snaIA sediay 8ul JO spisdeo UM pasojous eJe Jeul - -
soshuiA Xod|[ews Jo siequinu oBre| soyew Apioinb shulA au} ‘ael
au u| "seanyno Aiojesode; Ul BuimoiB ese 1eyl s|I9d oju payoeiur |
~ syousb pisdeo sadiey sy} Yum snuia xodjfews paipow syl R
-sniIA sedJey € Jo pisded au} saxew 12y} ouab 8y} IO} JOIOBA B SE A
pash aq 0} 1 moj[e O} sniiA Xod|jews 8y} payipoLr aney s;sp,peqos'

-90JN0S Jayjoue woJj susb o|ioeds

e Aused 0] SnIA ssejwiey e Buisn AQ epew S! SUIDJEA yoeqA6bid
Y "SOulDdBA soegABHid se uMmoU S8UID0EA S 0} wey}
196 01 paje|ndiuewy uedg SABY sasnuA ‘e|duwiexe Jo4 auIpaw W
- pesn seouelsans &xeul ol pesn 8¢ ued os[e SSSMIA ‘el@10eq oI
uonoNPoid SUIDOBA pue ABojouyoslolg

-g||e0 peloRul Ul SeSNIIA Meu 4O uononpoid ay enaid

jBY] SeoUeIsgns 9181088 0} §(|80 Apog Bupe|nwiigs Aq syom -
UOJSLIaU| "BZUSNYUL JO soseo Buluaieaiyi-aji se yons $9SBaSIP
[eJiA 1ea} 0} Pash s uoieLBlu| -uoJsapiaiul Brnup ey} st gjdwexs -
Uy, "sesniia Aq pesned seseosip 1eell ueo- ey syonpoud axeul
0} BlIS}ORq OSN O} shem pedojonep OS[e 9ABY sojuedwoo Brug

i

a1 Ayea pue ﬁﬁdwuuné;di_a :og uoséaj

e




North Carolrna EOG Coach Smence Grade 8

- Test Tips ...
If your teacher

approves, write | g 5 :
.. and frost. In addition, food crops are manipulated so that they

relevant
. information
| such as
. formulas and
. facts ona
. reference sheet
. to use during.

Biotechnology in Agriculture _ _
Biotechnology is also used in agriculture. Scientists are seeking
ways to alter crops to make them resistant to disease, herbicides,

taste better and are more nutritious. The most successful results
have been obtained using a bacterium that infects broadleaf -
plants such as soybean tobacco and tomato.

To reach market before they rot, most tomatoes must be picked -
before they ripen on the vine. The tomatoes then continue to ripén
as they are processed and shipped to market. However, tomatoes

= that ripen off the vine are less flavorful than those that ripen on the -

vine. Using biotechnology, scientists developed a type of tomato
that can remain on its vine longer to ripen without rotting before it
can be sent to market. In 1994, the USDA approved the sale of

these “Flavr Savr” tomatoes.

Blotechnology in North Carollna oy
North Carolina has a number of biotechnology f|rms
Biotechnology firms in North Carolina include the state- funded
North Carolina Biotechnology Center in Research Triangle Park. -

‘Biotechnology firms provide many economic benefits to the state

by generating jobs and conducting research that enables farmers .
to lmprove their crop yields. '

. Ethics and Biotechnology -
The use of biotechnology presents ethical issues that the
scientific community and society must face. For example,
- concerns have been expressed about the safety of genetically
‘manipulated food crops.

Another ethical issue ralsed by biotechnology concerns whether i
is appropriate to alter the genetic material of living things to
produce substances for human use. Because the use of
biotechnology has saved many human lives, there are no easy

- answers to these questions. Scientists and society must decide

which forms of brotechnology are appropriate and WhICh forms an
not appropriate.

Duplicating any part of this book is prohibited
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Biotechnology in Agriculture - : _ _
Biotechnology is also used in agriculture. Scientists are seeking
ways to alter crops to make them resistant to disease, herbicides,

taste better and are more nutritious. The most successful resulis

~have been obtained using a bacterium that infects broadleaf -

plants such as soybean, tobacco, and tomato.

To reach market before they rot, most tomatoes must be picked -
before they ripen on the vine. The tomatoes then continue to ripén
as they are processed and shipped to market. However, tomatoes
that ripen off the vine are less flavorful than those that ripen on the -
vine. Using biotechnology, scientists developed a type of tomato
that can remain on its vine longer to ripen without rotting before it
can be sent to market. In 1994, the USDA approved the sale of
these “Flavr Savr” tomatoes :

Blotechnology in North Carolma -

- North Carolina has a number of biotechnology firms.

Biotechnology firms in North Carolina include the state- funded
North Carolina.Biotechnology Center in Research Triangle Park.

‘Biotechnology firms provide many economic benefits to the state

by generating jobs and conducting research that enables farmers -'
to |mprove their crop yields.

. Ethics and Biotechnology -

The use of biotechnology presents ethical issues that the
scientific community and society must face. For example,
concerns have been expressed about the safety of genetically
,manlpulated food crops.

Another ethical issue ralsed by biotechnology concerns whether i
is appropriate to alter the genetic material of living things to
produce substances for human use. Because the use of
biotechnology has saved many human lives, there are no easy

. answers to these questions. Scientists and society must decide

which forms of blotechnology are appropriate and wh|ch forms ar
not approprlate '
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