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Group I : EAAYET Fof

1 thgel Aol B3 ARl GaAL

1) ol 2] DNA molecules®l 4] melting temperature(Tm)7} =& A2 oA L
-AAGTTCTCTGAA- -GGACCTCTCAGG- -AGTGTCATGCAG-
o) @ ©)
-TTCAAGAGACTT- -CCTGGAGAGTCC- -TCACAGTACGTC-
2) DNAdA EAHA7IANEES 25t 7teiair 7l E428 FAolg =712

3) mRNAZEE DNAZ A= §40E Folol7}?

4) DNA fragments® #A7]9%53le] nitrocellulose paperdll transfer A7l o
radio-labeling A]Z]1 DNA probe® E743 DNAZ &elsl= WS Fololg 3712

5) DNA polymerase III°| 4] proof-reading(editing function) o] 3t & A &AJof 2|3}
o] Fo| A =712

6) Protein®] backbones #43l7] €3 amino acids7te] AdS Fololgt sl+=7}?

7) Protein®] a-helix 7% ¢ AL o3l 2

E%

o o]Fo] X =7}

8) 39 polypeptide’} 270 ©]A9] folding regions 2= 4% 1 folding regions 9l
ol#t sh=7h?

9)  Protein Woll &A13l+= cysteine 7Holl+= ot Asto] AA =712

10)  Hemoglobin®] SDS-PAGEE ¢ldte] Alxe| SDSE #H7lste o+ FAJ?

2. Q7F gl gojokx o 2 sutE 71X 7} wj9- 2 713 “protinin—u” YW A S encoding 3t
FAAE F2YTH Al o] dMAS Ecoli oA TAAA diF Aitsles A+E 73
starzb stk (v PCRS AMEskA] v e dF ez 3). dAl o] protinin-a o ojgh
DNA hybridization probe= X E o] QJx] o} o] QIztatwld s tf2 M EZo] H|3] <F

1008 ©o]d o AFA T 4 A= human cell line2 &2, R Eo Q= AHeot. 24
el Bl WM O] Aot A 3o Abate] tiE] HehAl L.



(1) Bge 7 72 FRYNEE ol gate 479 Ao thalA, protinin-a F34E
W A 5-E recombinantE AW 3dlE WH7ZEA] AAH R HAYsIA] L
- pUG19 plasmid

- Bacteriophage lamda

(2) ddE dwdo] Az grozol FHE FdstA T A &4 2 FYAA FE&
< =o]7] 3, fusion proteing AFAdste= EHAWHE AA Stz g o 2744
fusion partner® ©]&& uj, (1) A dAWNEHE TIPS 28 AWEa, () Ecolis
ol &l A AAtE Az dWAS B HAAse FAHE AYsAL

- Fusion partner: His tail

- Fusion partner: Flag (8 amino acids)



(batch cultivation)a} 4]

1 = oF
= [e]
B AdE BT Ax AAb= 20 9 A el =S skt

Plasmid stability (%)
Dry cell weight
(g/L)

Productivity (mg/h.L)

Time(hour)

D (D(ID,(m) =42 44 F9s SAT g =712

o

2) o datacl A A2HE @, productivity® &e17] S84 FAL ogA e Aol
ool Bal WA, MEPEel hE AL A )

of FadAe HHststr] A wiA43
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v 2] A # (g/L) 221 tiAREE (mg/g cell.L)
Glucose 20.0 g/L 5.0
Glucose 1.0 g/L 20.0
Ammonium sulfate 05 g/L 17.0
Ammonium sulfate 5.0 g/L 15.0
KH,PO, 50 g/L 7.0
KH,PO, 0.5 g/L 19.0
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1. T &4 kineticsoll #3F T Ao HalA Q.

1) 849 ¥ke&E - = YE = Michaelis—Menten 2ol A4 kcat, Km #t9 =34 2jn] e}

2) th& 3 & non-competitative inhibition] wW#HAY = =

o] §49 HWHEEHEE UEUE A2 o5 2ol yEd F ok & As fFEd B2
|

V=Vmax[S]A{(Ks + [SD1 + [I}/Ki)}

E+S «— , gs _Ka _p.p
+ +
I I
Ki Ki I
Bl + S 55 | EsI
2. 4 AT 50TeIA Abaiatel] o8 #4485 2om denatured form (D) o2 ¥ H&
PN

d SR (k) © 2x10 M lsec ot BHE o EE EaAe VM9A R
conformation®] W37} A7) FEZA o2 unfolding® WA unstable unfolded form (N )
o8 HedH, U Atad meA Heol Ax2 @4& @4 ™ unfolded formo &2 -
Blo] m&d S5 (k) & 03 M lsec oItk A 50Tl o] EaAL] Abael o
AR7] v ST (kovs) © 005 M lsec 12 SAHATH

1) &9 189S FHx3 o] native form (N) ¥ unfolded form (N’) Alole] H A<
N—K—N
N Tk
D

A% NBY SEAF} g Ao
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1. A= vAAES] batch HlFolA Fd2 A2 dde] vt ol s ofiel o] o
el S 9ok
dP _ __k.Db b

dt = K,+p p PP
P : concentration of cloned-gene protein (mg protein/mg cell)
t : time (h)

k. : maximum rate of protein synthesis
(mg protein/mg cell per hour)
p - intracellular plasmid concentration (mg plasmid/mg cell)
K, : transcription rate saturation constant (mg/mg cell)
k, : cloned-gene protein denaturation rate constant (")
u : specific growth rate (h™)

1) #3324 (balanced growth) “FEjol A Az3 duld DHGS Zgan= FEo 34
2 YEA L
2) Jaldma FAxE HFA 7 TS 22°C, E5 0.2%7F SHi-E LB iAol A wj ok
st Ag AAs d3a mElldo o) ety gk ofgel o] et AlZkel mE
AEZY gz dEors UelllE 2SS f 5 3 T ol HIZEE A9 AA A v
Sle] HA Q.
N, = 31 (Npyplasmid copy number, p=0.0001186N,)
B = 0.6290
ke = 0.01039
K, = 0.0021
kp,=20
Growth time (h) |P (mg/mg cell) |[AALzE (P)
0 0.0060
1 0.0075
3 0.0096
5 0.0105
7 0.0105
9 0.0106
2. AR Az S A AN S A (fusion protein)s HAAIZ F Tl
o] HA o= ol WilAS A= A97F Ak olu WA S JhgiREetE a4
ol HMA Q7S Eol= wAlEe] At vl JFeEsS|E4AE batch WES7]oA] 13]



o= Agete F99 245 & the F0F (packed-bed) W7 E B3] AL g5
Ago) AANG MR AHEEe WgAZe AxY wude MEe WA ¢
of g7 s o] Wesn ¥ F$ BAsA 4ol 10 b7k HES @k /A 2

1) % 1000 L 71&(FFSHd, 5% 0.0ImM)e] 7Fisl] d3kg o] 90%7F &= AFE5 &=
batch WH&-7] &4 AMES = T4 7HA S AAlsA Q.
7]7‘31%501 273l o] first-order inactivation 54 S 7FAH
ol A wk7t7]+= 12h, 7F4 <2 100,000 /g
M1chael1S*Mente ‘?}%——T’\é Kn=0.1molL "}, vma=k-e
(k=0.3 mol/g&4&/h, e : A2 F%(g/L)
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Group I : 2AET EoF
L1 ©@-0-0
2) A gFE A (restriction enzyme)
3) 9 HALE A (reverse transcriptase)
4) Southern blotting (or hybridization: &4 3})
5) 3’5" exonuclease
6) WEl= A (peptide bond)
7) 24 (hydrogen bond)
8) Domain
9) o] &3} A3t(disulfide bond)

10) 2 E proteine Y3+ negative chargeE Wi, AAA7]7] 9

2. Solution is not available at the moment.
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1) (I), plasmid stability; (II), Dry cell weight; (I), Productivity. (Z+ 1%)
2) Plasmid stability &4 95 (2%)

Plasmid stabilityE S7FA171& WW AAl (6H)

1) glucose repression (17), phosphate repression (15)
Slow feeding of glucose, ==+ use of other (slowly utilized) carbon sources (27)

Maintaining a low P level, T2 P levelo] &S x| = ZdHo|F ol & (24)

>

N3 A A (59)

i = 0o i=!

2) glucose (carbon) catabolite repression 7]%Feol] thgk #=}b
= =938 Ad 4d)

Phosphate regulation®l] #3F 714 && 7154
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1. 1) Km: 7]& 3 &2 9] dissociation const
kcat: 42 7]Zo]| t)3t turn over rate
(FHEaA8AT, A conversion rate)
=

ZI)M-MA 2 th53 o] wgke v = (kcat/Km)[S][E]

Kcail ES]

v=rkeall ES\ T, = TE1+1ES] + LEN +1EST]

_ LEOLST
[ES] [ESI]

(es1=-L3b g1, (en="1E1E)

Ks
__Ls1 _ LSl
[ESN =% [EN=-3 55 LE]
[T
. e LE]
keatl E1t {[E]+%[E]=%[E]+%[E]}
’ [ S]/Ks

Vmax IS, [, [SIn
s Tk T KK

v _ [S]
Vmax Ks(l—l—%)%—[S](H—%)

e Vmax ( [S] )
(1+[11/Ki) \ Ks+[S]

N—K—N
2 ki Tk
D

k1=0.002/(M.sec)
k2=18(M.min)=0.3/(M.sec)
C,=N+N'"+D, K=N'/N, N'=KN

dD]l __ _dN+tN]_ _—dN _ _dN]
dt dt dt dt

=AMy, =AY g

observed rate = kobsf] N+ N']= k[ N]+ ky[N']



k1t kK
M =
. kobs [1+ K]

* =
- 0.05 wl-l—f(

0.05 =0.06K = 0.002+0.3K
0.048 = 0.25K
K =0192

V. =283 A £k

Not available at the moment
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1. B&O 753 =

D #gEs - b
el ke.p
(k_y+m(K +0)

P

2) k =0 dP _ __k.D u' P

" dt T K, +p
_kep 0 dP_ . p
K, +p o dt H
p_a
—dP g ARP=P, at t=0) > In(——H)=
p—4 Po— %
2 2
P(H= P, e 7’”-1—4;6@.1)*(1— e 1
° ( K+ 17)/1
Growth time (h) |P (mg/mg cell) |A2F3E (P)
0 0.0060 0.0060
1 0.0075 0.0081
3 0.0096 0.0098
5 0.0105 0.0103
7 0.0105 0.0105
9 0.0106 0.0105
2.
1) Batch reactor =2 A2 ds/dt = - k.e.s / (Kp+s)

Kn >> s(UFE3EA i ALtel = F33h), (1/s)ds = - (k/Kp)-e.dt

e=ce, e kot (o278 A% %, kefirst-order deactivation constant)

LL]—F/}H (I/S)dS = —(k/ Km) eo- ef kd't.dt
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k[ e - kd-t] 100
s/se = 0.1, kg = In2/12 = 0.058 (h'h)

Q ol

[©)

0.101 (g/L)
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