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4Y ¥ HERAL BRE 10719 BYOEA A 5HE Hog I8 I,
E2AEE EASA U0 uAe gdHeR it AAAE # WA 3
oA ART WolEst e e St

Eti 2 Macintoch®| StatViewE ©]£3}¢] paired t-test,
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=
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Anova® ANath A9 F 2 HERAAAE HSUE 48 E2AST 3

1. 7I=0l &

DNA ZHZ%WVWH #olE= F 93 Jldoeg DNAE A2 A 3HE A(restriction
enzyme)$t DNAE AZA3= gl 7bobAl(ligase), SR FAAE Fol @A = AY

(vector), ©] WHE ‘?:O}EO]‘T:‘ AEAA sF(F2 JgAZd)so] o

(1 AgsEa
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A A =W F 2ol ARHO T ZL It (sticky ends)o] =FHch

g vk Zol o

HA 2ole AELe satE 25009 Ao @dy oolA AF
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A2 FRAJNE T 7t4e DNAZE =84 fd. o] AH& o]&3te] DNA 2
24l 7testAl He Rolth
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AdEsol okl 29 DNAZGS whbl 99 HuA £ i A-Fol
A =kt

golal BH oW Bo)A AT Bhicdde FHEFLE A2 Fr 4BL
s Aol @stobAolnh ol AFel HATRE ER 2L J5S £ 4
2% # gom, 1967d DA BAT o FAFH goHE 9 Fa

EAEA ol &HI AT
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> & Adxzglol Aol g HE e AxF Ty rrnj=rt Soizt gigaite)
@o]_w 2= o)
> g 4><}771€1 i+ AZdE A
F RN BAE ¢
® Aoty AR FAAE Ao FAAEE AT S =FAHAAM =g
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434 A4S 53 A DNARREA]
(1) Zgpzavze] & 9 227
e 71 F 0 28942 7] (microfuge), 3 W(pippetman); (p200, p20), F27), o
8t7) (shaker), &8 2(voltex), 1.5ml X, H® (tip), 3 =,
Al 8 1 GET £A(50mM glucose, 25mM Tris—cl(pH 8), 10mM EDTA(pH 8)),

'ﬁo}

K-acetate &9 (5M potassium acetate 60ml, glycial acetic acid 115
ml, HzO 285ml), 10% SDS, IN NaOH, TE £94(10mM Tris-cl, 1mM
EDTA (pH 8), 2XYT ®jA(yeast extract lg, Bacto-trypton 1.6g,
NaCl 05g/100ml), 52X E&/o}o] kol eE(chloroform/isoamylalco-
hoD)=50/1 €<, 988 (ampicillin)g9% (G0mg/ml), <& AFES

(EcoR 1 or Bam HI or Hind s} 2 &8

=2
H

A plosmide] £a]

O 2XYT slAlo) 994 H(ampicillin) € 100pg/mis A &% AL 3
sto] sk 37T, 200rpmoll A wf e},

@ 15ml FrO vigds 7M5 a1 303 44E

@ widde gz FAR & B E F
738t A EE 2 (voltex) T oh.(Bhe| 2l ob 7t 9 3]

@ 0.2N NaOH/1% SDSEAS 200ul ¥ E£o2 7194 9 ol#lg 3-49
EEo] 2 (o]l mjgdo] gol A= AL FAsol T
x o} 0.2N NaOH/1% SDSE& -2 ALg A A2 whEo] ARgsteio}l 51

I e 10% SDS & IN NaOH @ B34=1279 w2 o) X33 3.
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® 12000rpmol| A 10%&7F DA &2 5o},
@ FFAE A FEo| 7he3] wet oKl A5 7)7F Eo7kR] kAl )
Az gl Zak(oF 400ul)e] FEEEE/o}o] Aol ¢ (chloroform/isoam-
ylalcohol) & ¥ 31 7F3lA 30x7 B2 (voltex)ghuh.(=o] A A =4
3ta slrle] B4 &%
-5 B3t AR (TFol G EdZ o) gl dqr vy
=

g e ¥x

o

@® A=31A skE DNASH(GuD), $F8&AQuD, AFEA05u), BES( Xy,
X= 20-75)% A F 20uHAA ¥}
@ 37C 2714 2A ol AT (DNAZ ] &AW ARsHA Xt

[
o] & AR Fod Y BHLIHE 2H)

(2) DNA®] A7]9% 3 DNA #o]Alold
7] F o A7)GEAX, ALFTFAA (power supply), SOXTAES 4 (242g Tris-c
1, 57.1g glycial acetic acid, 100ml 05M EDTA(pH 8)/1000ml), ¥
(tip), = 3 9 (pippetman), 1.5ml FE
« A = : loading G A % (bromophenol blue 0.25%, xylene cyanol 0.25%, glyce-
rol 30%), DNA £ % (ZZgr|= DNA, AFELZ AE F DNAEA),
HEAEF 03 % & g7tolA, o7tz =

.t:(lj]- Hé

A otit2 = H({Agarose gel] BHE ]

D 1x TAEgd o=z 8A3lo 20mldl ol7FR=2E 0.8%(0.16g)F A ¥+
€& 7hste] & BT

® =A% sdg 49 ¥ 43 TAE vl ¥

o

@ Flcomb)g Z1 A& w71x 7Igdi(Zod F& AF wo] AL,
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@ F38E zzZHgow u2zZhHe] DNA loading GME 2u® WFx
DNAE NS 2ul, 4, 6ul® 22 5 HF FH7) 1204 st 2dFE

He F, 44s "ol &¢F&dd F7A st A(welDES 7Hers] FHo
=R
* ARFgAz AE Zepans AL ARGA(F 1/5TE AV BFEH
8 e 22A G AF YHd] Ar)FEste] sty o
@ H719dF A=Al Ao WFEo| +70o] HEE HYFTF LA (power supply)
of |AAZT,

@ 100Vl A ok 20-30%7 A714% Ach(oading Aoke] obdE
Bao] AN WA e WA AA B,

DNA o:i)\H-sl-—ll

O #AEHHHA & 20mle ¥ AEAEF 400u ¥

@ A71GTe] B AL Aol Wi2AEFE A Yol 1083 I gt
@ B2 A2 7uol 2guATh(F 108

. DNA 2fejfe]H{ligation)

O d¥e) FuR Zepxve Hyg 59T Adase v 22 DNA

ol
%72 DNA F H|go] WEe Z243 DNAV 1:30] 54 d&

@ WEFES 42 7R 5X FolAoR &FEAL wEn YHAE ﬂz
FI7t 0uEA ETS5E ¥

@ 16T A 427kl WEA AT (BH5 g = H)

ARG FuAEULEY] & FEAS

T 0 2P YA E Y 7 (microfuge), ) @ (pipettman), ¥ 8tE = &7 7] (spectr-
ophotometer), 250ml 472} Ze}x=, FE A AL A(TSSEN:10%
PEG(3000 or 8000), 5% DMSQO, 50mM MgCl: /LB), 37C xlyt7]
(shaker), €& AX A7, 15ml HX, ¥{tip)

8 R MU &3 AT, LBYA YR (veast extract 0.5g, Bacto-
trypton 1g, NaCl 1g/100ml), 432 A HFAu)=](16% o}7}),

i=]
HEFE 284 Z(competent cell|THE]
250m] AztZEl a0 20-30mle] LBAAMAEZ Y1 I o] ujx] g
1/1005-9 9} &9 Wit iAdF &£52 FZ A 210H100-300u)).

S



@ k7)ol <F 15-2A)17+-8 HlFEo)

@ 30 &4 w7 AEFAAE BEEZA 7] (spectrophotometer) & ©]-&3}
o OD.& &A%}

@ 0.D6009 zteol 0.3-059 298 15ml HEO vl 1mlE ¥x 20%7

LA &gt

® ZZde v 100ue TSSEHS @1 BH2sle] dATE 2 9
Fo

® €L FEE Bosdvrt A3 AL

B. ¥R &AM

O FHAAE A7 1A= DNAG A U7(1/10-1/5)8 At IAAE &

v A 3 (competent cello] ¥ & &2 Ao 3083 Eo
=]

(DNAE 9 £ 1, 1/10, 1/1002 g% A

@ @AM FEE A 37C :u7ielA 308 wigeo)

@ sxgdd F27)e) " ¥olE 9
%ﬂé%i A2 S9s FauA el Xe

@

®

EUlEE AFA ¥ 2dE 37C FL7]e st AU
® d2d TAdolEd veEld E2YE dELH Huste] B

(4) A= DNA9 x4
7] F :15ml F1B, ¥, 37C 27
A & LB/ HuR], d4E oA, dF7) HulR](Macconkey agar plate),
iM IPTG

B
A A= DNAMHE HH(pUC DNAE °| &394 o)
FAAGA Pduldo] Sojzt HAFI)(Macconkey) WA & o] &3t DNA
B A IPTGR AL 4qu ¥ duj2 "o Zolr)
9 g ¥ ok E wE(gREe §F24) FEYE AEsid,

ZUE A A wfAAM sEHHE A ol wlFd
Z&38d 1 27|18 HagoR AxF DNAGEE AAAEY
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MFO)E o]4F AEF DNA HE7|E YVATL
SolA Agstel wekor), 4PN Y AN mE
A Hgetel o BY 2 AE4b5AE g movh A
o olE HA AA, 48F AnE e 2o

QAT FATHUEL NSHN BUNA 2w APe F4Y F
A%tk o] 1el AM, AF HA=E g E 1% 2o

A4 BT EEHA EFex
AR H e 254 473 19.6 39
I e 2578 SEI 14.3 28

o

< HASE VBT AES AFste dAE ofyn
A4 T 49 A B AEPedd Adwd a8 AA
< ° M paired t-test® 3] AL ALE AL Feqnjg Ut AR B
9oh ¥ 2% ®9 probability7} 012 oF 90%< A EE et 2% AE
e 6% AIAEZ AFHE F I A5 E UsdE golth oE oivtx
AAA Y Go2g g8 oR FoldA, AR HAA Y dol=7} APAHAIRT
FoAEA & fovl@ S/ =S AEY X St

(F 2) dgw 183 | AF gAE9 AMA, AFF Z 3} 2] paired t-test

A= E5£H3) FEFeA t-value 2-tail prob.

24 178 36 1.69 0.10=

510 % fol5F

F 14 uE vtek go) AYAN F kuel BFASY Aol Aot 2
Frjol g 77t ofolA, ol 8 AA% we F 1§ BFee 1 ERE



ok

A% DNA A ehérs A% 24 49553 494 4dus 1
gotE et 7 A A A2 vl By Abds 503 o)de 2EH%
2 AiRke] 25 AP EA Aok o] ol AAIFH AA2EFLR T
3t AF =9 t-testE AAEAT. 2 AdE F 33 gk

o8
a1

u

(F 3) digta 13hd vldg g4 49, 39 259 A3 HI=
Ads AR AFRE
A g 114 634 567
e aE 149 347 | 517

F9sk H911FoT TR A4S
POEELY EENE
sith 71 A w9l 243
A9 Gol 7k ALRAA WSk 1 el Es}
AH FHIFHAE] AHAMANA Fol BT} B
g dgugoy AFARNE F IFRT FAS
SFe11E T 4ol Y4 ARE UHdRe

g @ A%e % 49 2o

_,_,
2
X

m

(E 4) digw 13t vdF A5 25E A, A Z39) paired t-test
A EEHA EEox t-value 2-tail prob.

AN aE 10 14.2 4.2 1.67 0.12
A IE 13 12.8 34 4.81 0.00%**

wan 19 FOlFE

t-teste] A E 2W SIFL A9 99% AAEE A2 FE4r FFEHA
& BAFn o FAaFS Aot fles vER I Utk o AUt ofn]et
T e 2324 58 MdY e 53] sY1Ey FAENA fYue =
& F3 USE Ul Ut F AHI2F FAES AHPAE 3] o) A
ANEE 44 NEdEogzn olu] B olgirt o2 g&E YEUH, 3
AaFe e A4E deddgeR oFerte BE0 A¥E FIkd ¢
AL Q&S AAET ole APAFo] AFo ¥ FPYsRGE THEI
ol = Al A7t ¢ ¢S Rolt MaDermottd (1982)d 79 A8ty Aot}
APAA F /)09 A9 Fvee ERXAEE B3NS W Ade g 2o
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<Abstract>

Two Experimental Approaches to the Study of Recombinant
DNA: A Model Construction Experiment in a Classroom and

a Laboratory Experiment

Yoo, Junhi - Jung, Guhung
(Department of Biology Education, Seoul National University)

In this study, two experimental approaches, one simply carried out in a
classroom and the other in a laboratory, have been conducted to teach the
concept of recombinant DNA. The experiment in a classroom was a simple
process of model construction of recombinant DNA using colored papers and
was applied to university freshmen for only one hour. Through the activity, the
students generally showed a little increase in understanding recombinant DNA.
They were classified into two groups such as higher and lower group
according to their achievements, and there was a significant increase in a lower
group (p=0.000). This result showed that the model construction experiment
helped the lower group students learn recombinant DNA.

In the next experiment, recombinant DNA technology was applied to
scientifically gifted high school students with developed laboratory teaching
materials. The result showed that they successfully performed all experiments.
Through laboratory activities they showed a significant increase in
understanding the concepts of genetic engineering (p=0.007). In the survey of
questionnaire, they reported to be strongly influenced on their intellectual
inquiry and interest of biology through the laboratory activities of recombinant
DNA technology.

In this study, the laboratory experiment showed a higher significant increase
in their achievements than the model construction one in a classroom did.
However, the model construction process was very efficient because it was

inexpensive and needed only a little time. Finally, this study suggested that at
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least one experiment of the two approaches should be applied to the students
for learning the recombinant DNA in a biology class, considering the financial

condition of school, laboratory equipments and time schedules.



