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ABSTRACT

PU.1, a tissue-specific transcription activator, binds to a purine-rich sequence(5' -GAGGAA-3")
called PU box. The PU.1 ¢cDNA consists of an open reading frame of 816 nucleotides coding for 272
amino acids. The amino terminal end is highly acidic, while the carboxyl terminal end is highly basic.
Transcriptional activation domain is located at the amino terminal end, while DNA binding domain is
located at the carboxyl terminal end. Activation of PU.1 transcription factor is supposed to be accom-
plished by the phosphorylation of serine residue(s). There exist 22 serines in the PU.1. Five(the 41, 45,
132-133, and 148th) of the serines(plausible phosphorylation site by casein kinase II), are the primary
targets of interest in elucidating the molecular mechanmsm(s) of the action of the PU.1 gene. In this
study, PU.1 ¢cDNA coding for the five serine residues(41th AGC, 45th AGC, 132 - 133th AGC-TCA,
and 148th TCT), was mutated to alanine codon{(41th GCC, 45th GCC, 132-133th GCC-GCA, and
148th GCT), respectively, by Splicing-Overlapping-Extension(SOE) using Polymerase Chain Reaction
(PCR). And each mutated cDNA fragments was ligated into pBluescript KS+ digested with Hind1lI
and Xba I, to generate mutant clones named pKKS41A, pRKS45A, pMKS132-133A, and pMKS148A.
The clones will be informative to study the “Structure and Function” of the immu-nologically important
gene, PU.1.
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ReZ F5E3 gtk(1-5). 9 A7A 3oix
AYAZ fAxe] BdzA 7|22 A9 dHAA
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Az} &8 (cDNA library)dl4] ©] polypeptide&
g Adsl= PU.1 full length ¢cDNA E&(A 25.1)&
2a)st= 9 A3skgdrl. PU1 ¢cDNAS9 coding §-
21(816 nuclectides)= 216749] o}u|:At FHA1S-
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A F93 9FE gdst= B-cell $2 macro-
phageE #Al3}A]7]= transcription activator, PU.
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B odFol AH-E Al ohgF 2t viE Aok
2 FUelA AldEEs 55FE AMEth Sodi-
um chloride, calcium chloride, cesium chloride, so-
dium acetate, ethidium bromide, hght mineral oil,
sodium dodecyl sulfate(SDS), ethylenediaminete-
traacetic acid(EDTA), hydroxymethylaminome-
thane(Tris) base, sodium hydroxide, butanol,
isoamylalcohol, lysozyme, acetic acid, boric acid,
Triton X-100, chloroform, NuSieve GTG agarose,
antibioticsql tetracycline®} ampicillin Stra-
tagene(v]2) E Sigma Chemical Co.(7]Z) A
£2&, N N N N’-teteramethylethylenediamine
(TEMED) 2} ammonium persulfate(APS)+= Bio-
Rad(v]=) A %<&, absolute ethanol& Merck(=
o} A Z&, acrylamide, bisacrylamide, urea(ultra
-PURE), agarose, phenol-& BRL(7]Z) A &L, 5
-bromo-4-chloro-3-indol-#-D-galactoside( X -gal),
isopropyl-f-thio-galactopyranoside(IPTG), ATP
= Stratagene(®]=) A EL, diethyl-aminoethyl!
(DEAE)-cellulose membrane(NA-45)2 Schlel-
cher & Schuell(Fd) AFE AHE3hodch wiz|el
A4-¥  Bacto-tryptone, DBacto-yeast extract,
Bacto-agar, peptoneS Difco(n]Z) #|Eo]glom,
DNA size marker<! A/Hindll19} ¢X174/Haelll &
BRL(7=) AFolsled, WAAE FHUL(a-
2P-dATP)+= Amersham(ed=) AEFE, X-ray
filme Kodak(®|3) =& Agfa(Fd) AEL A
L3lch. A dAA nAde FAES AH-E
At

A& 54 (EcoR I, Xbal, Hindll, Sall, Not
I ), alkaline phosphotase, polynucleotide kinase,
T, DNA ligase, Vent DNA polymerasex Stra-
tagene(®|3) =i NEB(wW|F) #E$&, DNA <
7174 A A}8-= nonisotopic sequencing kits(No.
7006 & 7409): Bio-Rad(v]=) #A|EZ, Seque-
nase version 2.0 DNA sequencing kits= USB(®]
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Table 1. Nucleotide Sequences of Primers. 25-5 ~Hind llI(5" -primer) and 25" -3’ -Xba I (3’ -primer) contain
the restriction sites of Hind Il and Xba I respectively. These sites were used for the cloning of the
PCR products into the HindIlI-Xba I cut vector(pBluescript). Other primers are synthetic prim-
ers which alanine codons were substituted for serine codon at positions 41, 45, 132-133, and 148
amino acids of the PU.1, respectively. The underlined sequences indicate the substituted alanine
codons. A(5 -primer) is complementary to the corresponidng B(3' -primer). The annealing posi-
tion and orientation of primers to the template are presented in Fig. 1.

Name Nucleotide Sequences
25-5' -Hind 1l 5 -TTGTTCAAGCTTCTGGATGTTACAGGCG-3'
25-3 ~Xba I 5 ~AGAATGTCTAGATCTCTGCGGGCGATCAGT-3
S41A(A) 5 -TCCTTCGTGGGCGCCGATGGAGAAAGC-3
S41A(B) 5’ -GCTTTCTCCATCGGCGCCCACGAAGGA-3'
S45A(A) 5 ~AGCGATGGAGAAGCCCATAGCGATCAC-3
S45A(B) 5 -GTGATCGCTATGGGCTTCTCCATCGCT-3'
S132-133A(A) 5" -GCCCACCAGCAGGCCGCAGATGAGGAGGAG-3
$132-133A(B) 5" -CTCCTCCTCATCTGCGGCCTGCTGGTGGGC-3'
S148A(A) 5" -CCCCTGGAGGTGGCTGATGGAGAAGCT-3
S148A(B) 5" ~AGCTTCTCCATCAGCCACCTCCAGGGG-3'

=) AFE Aotk

717

B oo A8d 7)7e o Ao dAEE
714 high speed centrifuge(rotor : JA-20, JA-14,
JS-13.1), ultracentrifuge L8-80M(rotor : VTi65),
spectrophotometer (DU-65)+= Beckman(®@|=) A
E£<¢ AH£39E, microcentrifuges A (3H)
AFE AHsFgich. Sequencing gel 7|53
(SE1500)= Hoefer Scientific Instruments({n|=F)
A E&, sequencing gel 7|45 A] AH&-& power
supply= Vision Scientific(8+=) AEL A5l
t}. Agarose gel 7|95 1] o|2H power supply
= Hoefer Scientific Instruments(@]Z) AE$,
A7) 52 =], dEHZ  water bath: Korea Man-
hattan Co.(8+) MEL AF&-stedch. UV transil-
luminator+ Spectronics Co.(?]=) AEF& A}4-3}
2, PCR& Ericomp(u|=)4A} AEql Single
block™ System& AR&-3}ic}.

7k Wl

T3 Escherichia coli(E. Coli) XL1-Blue, JM
109, plasmid pBluescript KS+ % helper phage
M13K07& Stratagene(u|=)ell4] Fstom,
5o FAAHE o3 2t

E. coli XL1-Blue : sup FE44, hsdR17, recAl,
endAl, gyrA46, thi-1, relAl, lac[F proAB*, lacl'Z
AM15, Tnl0(tet) ]

E. coli JM 109 :eld (mcrA), recAl, endAl,
gyrA96, thi-1, hsdR17, (v, mi*), supFE44, relAl,
Alac-proAB), [F traD36, proAB, lacl'ZAM15]

Ul-tél

PU.1 cDNA 9] #|41, 45, 132-133, 14844 ofm)
ARl AlY 2758 codingdt ¢l nucleotides
7} okt coding nucleotides® g% A E9¥o]
A| & (site-directed mutants)& Splicing-Overlap-
ping-Extension(SOE) ¥ ¢ 2 <19it}(1). o] ¥hyo]
2354 3492 (Polymerase Chain Reaction,
PCR)3} wgtstey w32 of, ofd f-xx9] S5
7t Agate] ordi2 3] 23" DNA £
A} AR AFHeE e AT 5 Aok ol9h 2
o] ¥4% mutant DNA HHE A3 A
(pBluescript KS+ )el] H&A7]e] A= plasmid
DNAE & &, o]F %FAE(F. coli XL.1-Blue)
o 3aAssle] PU.1 cDNA Wolx 28 4252
Askqict. o] #A& PU.L cDNAY E439 ¥
o] A g4, PU.1 cDNA Ho|d 24, DNA
sequencing 3% PU.1 cDNA AHEoiwo] &gl
A BAZ goKd % glon o|g lesd Ben
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CTCAGGGGGAGGOCTGAGOOCTGOGTCTGAOOCAOGAOOGTOCAGTOO000GAOGGGGCAOCTGGTOCTGAGGGGGATOOGOCTTGATC

25-5" -Hind[l——

00CAOOGAAGCAGGGGATCTGACCAAOCTGGAGCTCAGCTGGATGTTACAGGOGTGCAAAATGGAAGGGTTTTOOCTCACOGOOOCTOCA
S45A(A) —

SNAA)——
TOGGATGACTTGGTTACTTAOGATTCAGAGCTAGAOCAACGTOCAATGACTACTACTOCTTOGTGGGCAGOGATGGAGAAAGOCAT
——— S41A(B)
_ ¢ S45A(B) —
AGOGATCACTACTGGGATTTCTOOGCACAOCATGTOCACAACAAOGAGTTTGAGAACTTOOCTGAGAAOCACTTCACAGAGCTGCAGAGC

GTGCAGOOOOOGCAGCTACAGCAGCTCTATOGOCACATGGAGCTGGAACAGATGCAOGTOCTOGATACTOOCATGGTGOCAOOOCACAOC

5132 - 133A(A) ————

GGCCTCAGTCAOCAGGTTTOCTACATGOO0OGGATGTGCTTOOCTTATCAAAOCTTGTOOOCAGOCCACCAGCAGAGCTCAGATGAGGAG
& S§132 - 133A(B)

—> SI48A(A) ——

GAGGGTGAGAGGCAGAGOOCTOOOCTGGAGGTGTCTGATGGAGAAGCTGATGGCTTGGAGOCTGGGOCAGG TCTTCTGCAOGGGGAGACA
— &——— SI48A(B) ——

GGCAGCAAGAAAAAGATTOGOCTGTACCAGTTOCTGCTGGACCTGCTGOGCAGOGGOGACATGAAGGACAGCATCTGGTGGGTGGACCAAG
GACAAAGGTACCTTOCAGTTCTOGTOCAAGCACAAGGAGGOGCTGGOGCAOOGCTGGGGCATOCAGAAGGGCAAOOGCAAGAAGATGACC
TACCAGAAGATGGCGOGOGOGCTGOGCAACTAOGGCAAGACAGGOGAGGTGAAGAAAGTCAAGAAGAAGCTCAOCTAGGAGTTCAGOGGC
GAGGTGCTGGGOOGTGGGGGCCTGGOOGAGOGGOOOCTOO0GOOOCACTGA TOGOOOGCAGAGACOGOCAGGCTOCTGGAOO00GOOGGT

—— 25-3 -Xha [——

CATAGCATTAAO00GTOGOOOGGOOOGGACACAGGGAGGACATTOOCAGGGOOGAGGCAGGACTGGGGGOOOGGOCTOGOOCTOOCATGC
CCGGOCTGGOOOGOOOCAOCOGCTTTGOCTOOCAOCAGGACTCTAGOOOGCTOCAAGGGOOGOCTGGGOCTOGGAOCTCAAOOGAGGGTC
AGOCTGGCTTAGTGGOCAOGGTGCTTOCTTGGGAGTCTGGOGCTGGCACCTTTTTGTATATTGAATGCTTTTTAAAAAGCTCTTOCTOOC

CATOOOCTCATTAAOCACTAAAGACAAGTAAAATTATTGACAGCTATTCTOOC 1313
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Fig. 1. Nucleotide Sequences of PU.1 cDNA and Annealing Site of Oligonucleotide Primers Used in PCR.
The long arrows(—) indicate the annealing position and orientation of the primers. The curved
parts of arrows(25-5" -Hind Ill and 25-3' -Xba I) are non-annealing regions. Of the primers, PCR-

synthesized mutant DNAs are expected to 860 nt long,

Zt}. PCR Z27& 95Tel|A 587 ¥4, 53ClA 1

57 annealingA17] 3 72T 4 284 303 Fof

Site- Directed Mutagenesis of PU.I1 cDNA @Adstodet. Full length mutant cDNA (A& —<a}
Mouse PU.1 full length ¢cDNA7} Al®l plas- Wye o33 7o) 3dAE AX 459,

midel p25.1& calcium chloride ¥o 2 £FAE
o A A5t Plasmid p25.1- & EcoR I o &
Aodslod 1,313 nucleotides(nt) 2] PU.1 full length
cDNA H3HS 3 AAS . ]2 PU.1 mutant
cDNAE 7] ¢& PCR template 2 A}&-5}¢3c}.

E4R e ZoHo)E 9% mutagenic primers<]
o] 2 7] HIdEA(5 -3 )= Table 13 7
o] AAsto], phosphoamidites 7o 2 FAs}9
t}(1, 2). Primers7} PU.1 ¢cDNA<| annealings}
= 9% Fig. 13 2k

)

Step 1: PU.1 ¢cDNA(wild type)E template®
331, 25-5-Hindll2} mutagenic oligo (B)&
primers2 AR4-3}e] PU.1 cDNA9 5 Z o3l (5 -
half fragment)& PCR& o}&3) Z=Z&}gic}.

Step 2 : PU.l1 cDNA(wild type)E template®
32, 25-3 -Xbal 3} mutagenic oligo (A)S
primers® A-43to] PU.1 cDNA9 3 & o= (3 -
half fragment)& PCR& o|&3] 2 3}qdn),

Step 3 :Step 13} Step 24 ¥ mutant
cDNA half fragments& templates® 3, 25-5
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-HindIl ¢} 25-3" -Xba I & primers® A}-&3ef 9]
3+ A® codone] ¥etd codono® #FF full
length2} mutant PU.1 cDNAE <dgjt}.

o9} o] 3ol FA" PCR AHEL 2F 48
codone}] 2ty codoneZ ®}H full lengthe
cDNAolx, 7Zol= 860 nucleotides(nt)e]glch.
PCR products& agarose gel electrophoresis(0.8
%)E T3] Flseioh(l, 2). 2y 5 -
S41A2} 5 -S45A PCR products= zhzb &A=
DNA A#He =77} 2o = Z(151nte} 163nt),
NuSieve GTG agarose(4%)E AF&-3-9t}(14).
Gel4re] DNA fragments= DEAE-cellulose mem-
braneg o|&5ho] 2] HASALH(3).

Mutant cDNA Clones(Ser— Ala)?] 4 4 o]
9 DNA §7134

A® codone] ¥etd codone ® 233 mutant
full length cDNA A#HE3} vectorZ A}-4-% plas-
mid pBluescript KS+ & #|2t& 4 (Hindll ¢} Xba

)2 A8sed(15), o]E insert DNA%} vector
DNAE T, DNA ligases} 8hgA|A AFAIZ #F,
E. coli XL1-Blued] FAHZAZE(16). o] #AA
Aol A 23 plasmidE boiling ¥ (7)o 2 &
2] - Axstol A HAMF o =l insertd Z7|E
galtgdn}. o] 5 mutant cDNA 2 wild type PU.
1 ¢cDNA 9] 937|149 4= Sanger(19)o2 #
Aty A}EE sequencing primerse obzlj} #F
o}

S76A(B)

5" - CGGGGGCTGCACGGCCTGCAGCTCTGT
-3" (27mer)

S168A(B)

5-AATCTTTTTCTTGGCGCCTGTCTCCCC-3
(27mer).
o] & primers= PU.1 §72}9] sense strand?] ¢
o] AR ARl 7| AR o] FoiA glrt. pKKS41A
2 pRKS45A+= S76A(B)E, pMKS132-133A %
pMKS148A+& S168A(B)E AHgdto} od7jAde
AAstgdct. Wild typeql p25.1& °|& F 7}
primers& 2%+ AM&3}9ch.

CERICE

Mutagenic cDNA Sequencing Primers2| &4

|
PU.1 cDNA S AEAH|E 5317 93 mu-
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tagenic primers?} DNA 97]4d AAEL 938 se
quencing primers+ phosphoamidite ¥ © 2 &A3}
ddh(l, 2) o]52 =W, nucleotide A (See.
Table 1)¢ 4sld 63 2o} $4A9) 45
Holg FE37] 43 templater} ¥E= PU.L
cDNAE £Z37] 93l 5 -Hindlll¢} 3" -Xbal
primers§ #}2Hstgdct. 5 -HindIll primer= PU.1
o] QA olul:eAl WEl2Y codon(ATG)E T
Sl 28-mere]™, 3'-Xbal primers ©}x|qt o}
o)Ak F]AE ™ codon(CAC) 9] AR d7|Z 2749
AN(GT)E ZF5l= 28-merE AzH=E k. 23]
I Yake A" A dekd 222 xFsb) 9
sle], A=l codon(41¥, AGC, 4581 AGC, 132#
AGC, 1339 TCA, 148H TCT)¢& oetd codon
(411 GCC, 45 GCC, 1329 GCC, 1339 GCA,
148" GCT)o 2 wiiz, x3= 72+ codong
FAo0 R slod FE(5F 3 ZE)oF 12 nucleo-
tides® EZ#% 25-merE At o] primers
9] wigko] PU.1 cDNAY 5 —3 ulgFo g gajg
1% oligo (A) primers (S41A(A), S48A(A),
S132-133A(A), SI48A(A))E ==slzn, o5z}
A8AHq A& oligo (B) primers (S41A(B),
S48A(B), S132-133A(B), S148A(B))Z =43}
ook, 7+ primersol 4 mutagenic sites® X]&h3
o] template®} mismatch&x|7t AEduiolE &
HoZ H9opme) A 3715l ofaldl tem
plates} <}AA o2 annealing® 4 k. PU.L
polypepetide 2] 132, 1338 A& 345 4"
A71EZ o]FiA Q7] wiel, FAl delde s
A8 5 U=F dAste primersE FA35 ).
o]% primergo] PU.1 cDNA (template)Abel| 4 an-
nealing 5= $3|+ AF vl 2o (Fig. 1).

Serine— Alanine Mutant PU.1 cDNA(PU.S41A,
PUS45A, PU.S132-133A, PUS148A) BT 2| 3ty

Mutant PU.1 ¢cDNAE 34J3}7]) ¢3F PCR tem-
plate DNA+ p25.1% A|gtE4 EcoRIo 2 Ards}
o] odgict. Plasmid DNA p25.1& #|gt&4 EcoRl
o2 Adsid F 7ol HHo R YN A (Fig. 2).
o] 7}l g HH(2,950nt)e A1&shs pBluscript
KS+o|m, o}& 3 A3 (1,313nt)& Klemsz 5]
278 PU.1 cDNAJ| #i5lch(12). 28 & o]
1,313nt 27]¢] AHE B - AA s mutant PU.
1 cDNAE 3Ast7] ¢8 PCReA template
DNAZ ARg-3}oict.
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Fig. 2. Agarose gel electrophoresis pattern of full
length PU.1 ¢cDNA and p25.1. Lane 1:ccc
p25.1, Lane 2:EcoR I digestion, Lane 3:
Full length PU.1 cDNA, Lane 4:DNA size
marker{A/Hind I-¢X 174/Hae1ll).

PU.1 ¢cDNAE templateZ 31 25-5"-HindIll
9} S41A(A)9 5 mutagenic primers& o|&8}o]
PCR¢ 4381%}9 5 £9] mutant PU.1 ¢cDNA &
(151nt, Fig. 3, lane 9)& 43 PCRY AHE2 ol
oo}, =3t 25-3 -Xba I # S41A(B)9Y T muta-
genic primerss o|&3&te] 3 %9 mutant PU.1
c¢DNA ©+#H(736nt, Fig. 3, lane 8) & 23 PCR
o] AHER At A HFoll dojE template
= cycleo] g AtlgdoE Fojupx, PCR
product= 7|atg4Ae R Solun R, Ysle size
9 2Zd DNAE 2F 7|7} 23" Agol.
olzak7b R 2 25-5 -HindIll9} S45A(A), S132-
133A(A), S148A(A)2] ¥ mutagenic primersE
22 o] 43sled PCRE F3ste] 5 %29 mutant
PU.1 cDNA ©#E(163, 427, 472nt ; Fig. 3 ; lane
7,5, 3)% 9% PCRY AER odgic}, =g 25-
3’ -Xbalz} S45A(B), S132-133A(B), S148A
(B)9) ¥ mutagenic primers& o¢|23}o] 3 Z2
mutant PU.1 cDNA ©+#-35(724, 463, 415nt ; Fig.
3:lane 6, 4, 2)& F23 PCRY A2 gt}
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Fig. 3. Agarose gel electrophoresis pattern of
PCR products(Half-fragments) Lane 1:
DNA size marker(Ladder 123), Lane 2:3 -
S143A DNA fragment(415nt long), Lane 3:
5 -S148A DNA fragment(472nt long),
Lane 4:3-S132°133A DNA fragment
(463nt long), Lane 5:5 -S132-133A DNA
fragment(427nt long), Lane 6:3 -S45A
DNA fragment(724nt long), Lane 7:5 -
S45A DNA fragment(163nt long), Lane 8:
3’ -S41A DNA fragment(736nt long), Lane
9:5 -S41A DNA fragment(151nt long).

o8 A 3to] doix mutant PU.1 cDNA ©3HE
(5'- 2 3-&% ©HE)L 4% Fol mutagenic
primers?] sequenceS 7}A B2 MZ AR A of7)
Mg ZHA "o 283 o] AR A oA F A
9] mutant @#Ho] denature¥ ] annealing®d o
ME o] sl ZAgstAl FHoh Agud
Step 3ellME ]9} F2 AAE ol&dted full
length®] mutant PU.1 ¢cDNAE dgich Alndoe
2 2%d F 71 Foll shbes 22F primerZE %
8% % e ¥5i7h 3] A2l % B2 prim.
er, & 25-5 -HindllI & 25-3' -Xba I & 4o F¢
DNA A& R4HE3 #hsich. of AlAs) PCR
AHELE 25 Alo] deldo® vldl full lengthe]
cDNA o]z, Zo]= 860nto] gt} PU.1 cDNA
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Fig. 4. Agarose gel electrophoresis pattern of
PCR products(Full length mutnat PU.1).
Lane 1:123 bp ladder, Lane 2:Mutant PU.
1 ¢DNA, PUS41A(861nt long), Lane 3:
Mutant PU.1 ¢cDNA, PU.S45A(861nt long),
Lane 4:Mutant PU.lI ¢DNA, PUSI32-
133A(861nt long), Lane S5:Mutant PU.]
cDNA, PUS148A(861nt long).

wild typee] #41, 45, 132-133, 148 A& codon
o] o2td codone® X#d mutant PU.1 ¢cDNA
o AHEL 747 PUS41A(Fig. 4, lane 2), PU.
S45A(Fig. 4, lane 3), PU.S132-133A (Fig. 4, lane
4), PU.S148A (Fig. 4, lane 5) 2 @@ s}sich.

Kix= & Plasmid DNA(pKKS41A, pRKS45A, pMKS-
132-133A, pMKS148A)2| &AM 49l 0|9 E2Y

Mutant PU.1 ¢cDNA<l PU.S41A, PUS45A,
PU.S132-133A, PUSI48AE A|3&4 Hindli o}
Xbal o2 AHzleln U ZLE A2 pBlue
script KS+ o) A&A171 &, E. coli XL1-Blued| ¥
AAg Azch. FAAFAES AHu) A (tetracy-
cline, ampicillin, X-gal, IPTG &) oll4} ujoks}ed
ol Wz J40] FPee A o F o
A F&e g-complementationo] dofu}A] E3lo
B-galactoside® #lE = §17] dEol H4g o
A B3 o gt 2o Wy FEE

505

4271+~
2958

Fig. 5. Agarose gel electrophoresis pattern of re-
combinant plasmids. Lane 1l:ccc p25.1,
Lane 2:ccc pBluescript KS+, Lane 3:
pKKS41A, Lane 4:pRKS45A, Lane 5:
pMKS132-133, Lane 6: pMKS148A.

£ mutant PU.1 ¢cDNA7} 72+ pBluescript KS -+
of A= 2)FF plasmidE extrachromosomal
DNAZ 23 iy ¥ 4 g ol selsy] 9
slo] WA FHE25E bolingoz DNAE
2} A ATH(18). ©]F agarose gelitell A A
719358+ A3} (Fig. 5), pBluescript KS+ (2,958nt)
Bob= AAE o]Esh}, p25.1(4,271nt) Bk Wk
2] o]ttt o] o|FLE u|Fo] Hol o] A
DNA 9l z7|g& 7z 3,766nt9& o 4 3l
o, ol AHZE plasmid7} AFHox Azt
oot Zleldh. o] A{xF plasmidsE 7}
pKKS41A, pRKS45A, pMKS132-133A, pMKS
148AZ = 93tgict.

L 22 KN
ol
o

Nt o«

PU.1 cDNA Mutant2| DNA 27|MY x|&t &fol

PU.1 cDNA¢9] #41, 45, 132-133, 1481 A=
codone] &2t codone 2 #3¥H 71§ Sanger
(19)& o]&slod o]l &9 DNA 471 Md¢A
g ZAbskodeh. 2 23 pKKS41AE 414 A-
codon(AGC)e} atebd codon(GCC)e &, pRKS-
45A % 454 A& codon(AGC)e] dehd codon
(GCCYo 2, pMKS132-133AL 1321335 A
2 codon(AGC-TCA)o] orgld  codon(GCC-
GCA)o Z, pMKSI48A = 14845 Al codon
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g G @ G

: /s = /¢
S g G G
G G A A
c c A A
A G A q
G c G C
C c (o C
G G C c
A A A A
T T T T
G G A A
G G G G
A A \C- S
G G G G

p25.1 pRKS45A
B
c C
Cc Cc G G
A A G G
G G A A
C C G G
A A G G
s c G G
c ¢ T G
T G c ¢
cl C‘ T (T:
A A G
G G A A
A A T T
T T G G
G G G G
2 \a 8 A g
: G
' ‘G G - i R
p251 PMKS132133A p25.1 pMKSHBA

C D

Fig. 6. DNA sequences of the wild p25.1 and recombinant plasmid(pKKS41A, pRKS45A, pMKS132-133A,
pPMKS148A) in themutated region by site directed mutagenesis. (A) p25.1 and pKKS41A, (B) p25.1
and pRKS45A, (C) p25.1 and pMKS132-133A, (D) p25.1 and pMKS148A.

(TCTYe] okebd codon(GCT)o 2 Zzt x3g 9] full sequencingd %8to o] d7]M ol o
mutant PU.1 ¢cDNAE zt= A28 plasimidsg] 2 Aol 9185 ghqlsleitt. PCRE E3)o] oo mu
gold 4 dth(Fig. 6). =& wild PU.1 cDNA tant PU.1 DNA 4bgo| PCR A%l 243
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DNA polymerase == cycle 34l o} A2
A71E AL UE TeAE Hﬁﬂl% = et E}E}
A, olejgt a9 Eqddoel - FF Faldly)
3] site-directed mutation -,—HE %—"J_O_E_ Fq -
100~200 bases?) 714 gL A Bz A
3, ke ¥-9) o|2el&= wild PU.1 ¢cDNA o]
& 971MdE /MRl o) Tag DNA
polymerase?} @2 Vent DNA polymerases= 3’
—5" proofreading exonuclease activity® 7}x3
o4} errorgo] A3 vr] Wz o}, ujel
A PU.1 cDNA S22 ol¢]d wold A&
AFHo 2 $ysQintn g o)

Aapelzl PULE 459 9o 7] Q7 F
23 AAE Axstx glow, £3 PULS BAE
9] £33 494 immunolgobulin §-A}+e] 2fufjd
Y oo]o WS AT o et 21t 9l
Ach(27). 2t PULY 1A 34 A& 24
3} 7]zte] w2 A} ¢4 Aefo|t}. PULE o2 A
Apalztel 7+o} post-translational modification 3}
A& 71*4 A g el = A 77} gtk Meis
ner 52 PU.L19 A& 2717 CK Il 23] <lAk
3tEv, o] AL PU.le| B4E 7HA& d oA
A sjoiol & Aeletn FE531c}(13). A7 of
oAl Ade TEs] £ uf(Bturn S-%-%k-E/
D), CK 1l 23te} Qlatate 4 gl #7 275
2 PU.1 transactivation domaintfef ©hA Zd7}
ATh(13, 21-26). o]& FHFuA B dAFoAMe=
41, 45, 132-133 2 1489~ Al 277} <abd
22 3#%" mutant PU.1 cDNA(pKKS41A,
pRKS45A, pMKS132-133A 2 pMKS148A)=
Azstod PUL A= z7]9 <libsl B44§ 93le
o Jlodsknat stch & AFeldE Yske AR
2717} debd ez 285 dEAWe|HE g4I
93te], SOE 74L& |43 site-directed mutage-
nesisE $83}3ct(1, 2). Site-directed mutagene-
sisel] 9leJ4], PCRE ¢]43 SOE 7|#L 7|Eol
ik Qg wros W4 gdHsty Yy
A 48l= nuclectider} 3= WHo|xE A& F
olhs AAE 7HAT gt £ AP o]l
SOE 7j4& o]4% site-directed mutagenesisE
g8 ¢ e, olF F3le] mutant PUI
cDNAE 9¢& 4 949t Mutant PU.1 cDNAZ
228o] 9o 2ET0) Ysht ¥olrt A8 A
2% mutant PU.1 cDNA Z2¢qlz] &ql}7] ¢35}
o}, DNA sequencing, restricition mapping, liga-

do
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tion orientation %2 AL AHct. 2822 o
SESS CK I o5t <labsbsitiy AlgEe
transactivation domainte] 17712 A& z7|F,
A41, 45, 132-133 2 148¥ A 27)S qlaks}is
T $le deid 2718 747 WgAlAl mutant PUL
polypeptided MAH}EE ZAE gt o]2)d mu-
tant 25 A E 7hs4el de BE A
Z71E4 Z#A17] multimutated S A)22- ¢JE
27 @A 98g Fo}. Multimutated 222 =
"a'?'ﬁ‘)“ﬂ o33 we #g4se] 24 mutant F2
=% combination®o 24 A=E ¢ gk o] 2R
Se PULS Qs ¥4 % 522, 2213 ol g0
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Y UE"E e o B Teo] ® 7o A}
s Ed.
itk PULE BAIZe Agt=e] e #aizt
NF_EMSQ}‘ A&j—_;%l—%.g]_o:] NF'EMSE —'—EEI'D:‘ O]
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sk, o] ¥4 F shile A148W A A7|E
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2 7715 CK Lol 9af QAsts 7ps o] 3jut
st 258t e, A el ofz] 28]
protein kinases7} &5t 2, #148H A= #7)
£ Agg Al #7)Eeo] CK 11 )99 protein ki-
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T 4302 H o] 4 EE £3 immunoglobulin
o o Al $8T & g Ao

TE._

2 o

PU.1& 6709 E-o]Ad<ql purinerich ¥7]4<d
(5 -GAGGAA-3' )2 4% PU boxe] Agsl=
transcription activatore|t}. o] PU.12 macro-
phage?} B-cello|Awt La=o] o]F HEE B4
A7|22, T45EY A4S dFstE U 58
& A= =3tz 9lc}. Full length PU.1 ¢cDNA
= open reading frame 8167§¢] DNA 7|2 T4
5] glom g, ofu|iat 272709} FAS A Egich
PU.1¢ #43l= o|F #4332 e polypeptide
% A™ 277} QlAbsiso] HapelzlR A 2Hg-dht)
I #5do. PULE 22709 Ag 48tz qlo
o, ABe Qs 43 R SRS ¢+ 4 gle
casein kinase IIo] 2]3ted <litzlzlcty &5
|41, 45, 132-133, 148 A o}u]ical H2Eo] A
2} target siteso|t}.

B odTol e oAFe] A4l 45, 132-133, 1484
otm|:xAb Al” codon(AGC, AGC, AGC-TCA,
TCT)o] <=ld codon(GCC, GCC, GCC-GCA,
GCT)e2 A3H 471x)9 Heddo|ld F&

va U

O e
fr ;

—_

(pKKS41A, pRKS45A, pMKS132-133A, pMKS- -

148A) % o33 7bo] AZslgdtd. Wild type PU.1
cDNA (template) & #%=+= mutant DNA prim-
ersZ ZZ(PCR/SOE)#}o] mutant cDNA t}#ie-
odgict. o] Hindliel Xbal o AHgkw pBlu-
escript KS+o| AH3A)7] & faA#(E. coli XL1-
Blue) ol FAAZA|Z ). o] HEAHAEL At
3 29 o g3 E2 PULY #2 % 7%
(Structure and Function) o3Fe) 7)o3& 7lo|t}.

Z A
o] A7 19939% It d7u] zY
(FAM 3 : 931-0500-017-2('93~'95)) 0. & =3
sglem o]o Zat= g},
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