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Az} ¥ o) AR T oE e 3
A mE B4 £4-2 Urjeks A EZoF s
¢ H¥ee 30HL D Aok AEA W 37
2 AdAze] €83 (dedifferentiation), A4
(regeneration), +-3}(differentiation)2] 3}#4-& ¥lo}
o] F-oix =l o] Ale] WA (development) #4733}
FAstop~o, Alabol wbnl Al ZES= A AlREA o A
Z2A5E o2 Bo|n] Ago] BolAdg 71A FH A
ol Y79, T AEAE 5T 9 Al A4
3ol Hedd Aoz FAEE A5 +A
=} ¢l Kidney Ischemia and Developmentally Regu-
lated Gene 1 (¢}3} Kid-1)o] A2 w7 =7 o] §H=
o Fz7} gl of AR AvisfdEy o A
H s EAA4 ARl ALY A 4F3k Sl

BE §A-AS} 715e 3] Y8l $d (expres-
sion) Hlojof &k, FHA ¥ U4HE DNAS AHH
RNA (messenger RNA; mRNA) 2.¢] A A}(transcrip-
tion) #A 2 mRNAg| sha 29 ¥ (translation)
PAo s o]Fo]Act AA= RNA FHEL
(polymerase) ol ©] s A|2t=]wvl] o] A7} HALE A
a7 faiAe AR DNAS S48 47|49
of mA Aggsolol Aot F AARIAE FuiHE
DNA® &43 97| (cis 84)o APFeozn A
Mg Qo7& DNA Agshelet & 4 deb,

Aol AARIALZ A5 Kid-19] 97]4d 9 &
A w3l 7] 7R AP A A3E oHE T

oX,

e
ofr mu n e ro

ZFee A4S Qe AlestaR ok At
A st AgEEe] A#FzAe|4 mRNA
2] 3} complementary DNA (cDNA) library=
the, A (screening) #3-& AXA ds= F-d A
Folo] DNA d7)9E& #AA s o] 49 7]

4 E4¢ Bt Aol

q M

Kid-1 #8xt2| HoIMHE (7|

1. 3| 4lzte] ¢DNA Library =4

7] (Male Sprague-Dawley rats, 250-300g) 2] %%
217 (renal pedicles) o] v] 41585 A2 30£7) €57

Tissue Disruption
{Guanidine Thiocyanate)

\

Acid Phenoi/chloroform
Extraction

Coilect Aqueous Phase
|
Y
Precipitate
(Isopropanol)

|

Resuspend in
Denaturing Solution

'

Final Precipitation,
Wash and Resuspension

a# 1. & RNA 3% 34,
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2 AR F 140252 GFE AADEE o F A
A4 Aol o483k 2 74¢ AH cDNA library
2 qhEopo,

Al

We

1) #RNA #=&2 mRNA Zg

Z RNA 2 % ¢ acid guanidine thiocyanate-
phenol-chloroform £%%-g o] &35l ch?(2d 1),
mRNA<+ Oligo (dT)-cellulose columns- o] &3}
Slake] ol mRNAZ 3ehiol poly (A) =%
7FA L Qhg-& o] &3 Aolrh

2) cDNA2| #42} Phage Aolie] @3

mRNAE 23 phage Aol AAAZ &+ glermeg o
t}l o J A} & 4 (reverse transcriptase) 3 ©] £ 3§} o
double stranded cDNAZ #3471}, cDNA7} A
== 7)ol EcoRl A3d7] (adaptor) & Eolx, Agll

|

T
2.

=

7} 72 phage 19} arm$ EcoRl Ag&E+z A3l
o FAHE ARG (2 2),

3) Phage A DNAZ9| in Vitro Packaging

27 3= (recombinant) phage A DNAE 1 A&
= E. coliol & transfection 5|#] ¢fonz 28 33
e 342 &3 A head-tail =& A4},

4) Phage A 97}2| 418

Maltose-LB wfokollell HA3 A== E coli TF
(LE392) 9] hAlF e AFA|A sl Fedeh. Malto-
sex phage A %4% A4ske lamb §4%E f=
dhed Agtlloe] E. colioll 4 Fa3iAge}, AT Agtll
£ E. colioll $3A17) ok A=) (top agar)ll
ol LB gt vl x| ol 325 w3tk 9P AFH E.
coli¥ 48159 plaquez}t ¥el-¢= FHE¢ oz v

mARNA AAAA
primer
reverse transcriptase
dNTPs
random orientation strategy / \\ detined orientation strategy
——————— AAAA ———— AAAA
s T T T T ———meeerree—e TTTT Xba
oligo(dT) * DNA pol | prnimer-adaptor
RNase H
# T4 DNA pol
AAAA AAAA |
TTTT TTITT
) Xba
‘ EcoR | adaptors
AAAA AAAA _r“
o T A — T FTTITT b -
EcoR | EcoR | EcoR! Xba EcoR |
|
‘ Digest with Xbal.
T AAAA
i S —
EcoR | | Xba!
EcoR | digested arms EcoR | + Xba | digested arms
Agt10 AGEM-2
AGt11 AGEM-4
AGEM-2
EcoR |
cos
1A—-——_—J 4 LacZ c1857 S10€‘
cos

A% 2. 1) Random orientation cloning 3} ovientation-specific cloning.

2) A gt 11 vectors] map.

S-31



00’

Assembly

i Phage genes
k proteins

pD

L
Induced \ lysogen E.coli BHB2688,
£ amber mutation. Produces

\ tails, protein D, assembly
proteins, but no protein E and
hence no pre-heads

Lyse, mix

Phage genes ‘

- Assembly
[ proteins
Induced X lysogen £,coli BHBZSSO,
D amber mutation. Produces

X tails, pre-heads including
protein E, assembly proteins, but

DNA packaging blocked
by lack of protein D

Add ATP and
cancatemerized A DNA

[ cos cos

cos cos

: proteins H
L l
|

Mature phage
particies

a3 3. In vitro packaging of concatemerized phage A DNA in a mixed lysate.

o]&dl] 4% Alo]A phageode] o7} (titer) & AHl4ksle]
plaque forming unit (PFU/ml) 2 A gch?,
13 cDNA insert ¥4 #3& A 433 cDNA

library§ #A st SEA]71ck
2. ¢DNA library®] 41 (Screening)

cDNA librarye] A4 & AgtllEdlE 27 o8
cDNA~} ol Qledl o)F Yake AAY Agtlls 27
13 A AALE A e,

9ol 7143 phage titer BAR} F-413) A& A A
plaque”} A4 =d =28 49 F4HE 53 insitu
hybridization ¥ 2 Z <4 plaqued A £ 4

Yol A AHERF £A4AE ¥p A E DNA 44224
C.H, A1z zinc finger Te]A}o]of 2 {25 o]
FEAsHe ofr|xA4l videl ‘HTGEKPY'E Q1A 3= %
alE oligonucleotide 4428 4 A/GTA/NGGC/
TTTC/TTCNCCNGTA/GTG o] iy,

4 plaquest AA s A 71akAL7] & (autoradio-
graphy) & X-A1 IE 9joll LB 3wz 2k& &2 ¥
4 F2=lo] 9l oA plaqued A d ] = o) A
]2 2} 37| pasteur sto]sl o2 ol g2 SMt&alo)
¥ 2 phages} &ibsle] o5 & o& 543
plating sl wokglel, o 9 S dHE3le] k4
plaques &% A3
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Plate up to 5x 10* recombinant
phage on 9 ¢cm square Petri dish

Nitrocellulose
sheet Incubate for 6-8 h (small plaques),

or overnight (if larger plaques desired)
Cool at 4°C for 1 h to stiffen top agar or
top agarose

Overlay plaques with nitrocellulose
sheet for 30 sec to 2 min

Make reference marks for orientation
of sheet with respect to plate

Lift off sheet carefuily

Retain plate
Store at 4°C
Phage particies and

recombinant phage DNA from
plaques bind to nitrocellulose

—

(1) Place sheet on filter paper soaked in
alkali to denature DNA

(2) Neutralize on filter paper soaked in
neutral buffer

(3) Bake at 80°C in vacuo

(4) Hybridize with iabelled nucleic acid probe

(5) Wash, autoradiograph or otherwise

detect label

Autoradiograph images
of positive plaques

Autoradiograph

Pick plugs of agar from retained
piate at positions corresponding to
positive plaques

Isolate recombinant phage

in primary screen of densefy-piated
phage library single piaques will not
be identifiable; therefore pick area,
dilute, repeat

% 4. ¢cDNA lLibrary 9l screening.

3. Mgl welzl 2 wjol x| 24

HZ ARR YA Agtilo4] DNAE 2238l A
BEL 2 AHAG F H79 53] southernt A& &
ARG dgtlle] Aol gvhzAl HYEA s
DNAZ 223, o] A& 71hd] 7l&std o3
R,

%}4 plaqued SM $t&llo] Y3 phagest #4ts|o]
& % platingsted wjokie}, Plaquert 44 A
4ol AEqAA Exdol $o{A phaged £34

J
= =

}-.1

71}, Phage %o PEG 8000/2M NaCl £-<§%- 7}
# phage YA+E AAA7l ¥ DNAS F%3dch DNA
22% ECoRl Agistz A2 =¥ 59 2L
southern ¥4-¢ E&) 47} A 223}, olw)
AH8-3F A A A= ¢DNA library A4] AHE-3) 442}
olct,

4. DNA¢<| pBluescript Vector22| Z&

Autoradiography 4 AA)zlell ok4]-& 3¢l DNA of
£ Ao g4 FAAAAM Aehio] DNAE Fo}
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Fragments resuiting from
claavage of ONA by
restriction nucleases.

Get
Anode
DNA fragments are separated according
10 size by get lectrophoresis. Each
DcCathode  band consists of many copies of
wg\ ONA tragments of a particular size.
Smailar
The gel is treated to unwind ONA
fragments in placs. Fragments are
transterred to a nitroceliuiose sneet
by biotting.
Radioacti{pmo\:\ l Nitrocsilulose

Unwound fragments are annealed with a
strand of radioactive DNA or RNA probe,
and the sheet is exposed to x-ray film.

Each radioactive spot on the film corresponds
to & ONA fragment that has a sequence
compiementary to that of the grobe.

a8 5. Southern analysis.

W ok pBluescripto] Z3A]71ch, 432 DNAo] a1
Ab8}He} linkerE £ ¥ EcoR, A 2|3 ¢4, pBlue-
script® EcoR, #2]% alkaline phosphatase® %l
APSHAlA A A7t A AE WA § o, T, DNA ligase
BLE o]-g3lo] YALE A o] FoiAlr,
pBluescript+ pUC19914 frai® 2961 7142
phagemide]=}, LacZ F+A=F Qo £A]3= multiple
cloning site (MCS)2] %% £ £ T, primers} T,
primer7} & 4 ¢lo =2 pBluescriptel ZAFH
DNA®| 94714 #4¢ s ¢ 4 9ok =%
MCSell DNA7} A5 lacZ $4171 2343 5o

B-galactosidase 5 QAL 4 glA ==z AAF
pBluescripte] ©/8 444 E. coliv 3hek +2H&
A 292 4L E colis WS A= o5
o] FEF 7FEARHY, o]F WA AE EaFE
A ¢l isopropyl-thiogalactoside (ITPG)$t &40l 23l
¥-ah =+ lactose FrAFEE Q] X-gale sk Pl
2| 3§ AHEEhoof g}, = 3§ pBluescripts ampicil-

lin A g4 FAAE F-3la A 6).
5. E. coli ¥3 & &l Phagemid DNA2| x|

A7 3 pBluescriptell 245 DNA 97149 ¥4
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g 3 DNAS o27] 984 & E. colig A2 % pBlue-

script2 ¥4 @ (transformation) 4174 2447

% r} 4] pBluescript & 2 % (mini-or maxi-pre-

paration) gt}
1) E. colie| HA=#
E. coli® CaCl, 528 #gspd pBluescript7} A

7
v

pBluescript SK-

(] ™3

3= 6. pBluescripte] map.

template 3

Z¥el 2 A5l et ol& competent cello]z} g},
pBluescript”} competent cell®] A|ZEmo) £ %
42°CE 90x7} A e}3bH (heat shock), pBluescripts}
AzHz Soizic), A7} pBluescript’t %% E.
coli AHZ lacZ At B34 3ol o} & A4/ A
% 7o) 9 @eh

2) pBluescript DNA2| H |

WA 272 shE g2 4 ampicilling 7}
g LB wfokolo] wiokgich, ot7le]8-al% 423 pBlue-
script DNAE A ) 8 & (minipreparation), ECoRl1
AFEaE Hejsln 745304 pBluescriptol] 2%
< DNAE &qlgtel, o] whye] o) o1& DNAE o
7144 FAo] vt o]&% 4£x e} maxipre-
parationg 37| = 3l=dl] of w2 rheke] LB ujofoy
o] o]&=|7 cesium chloride WETF=iH& o] &3}
559 covalently closed circular DNAE )&k ol
%

4 glepo,

EAR e R FC G G RCTC ATENW

primer s’ G
| I
IALH + B A
dcTe dCTP +
dGTP dGTP

dTTP

RN AR T T QA Gebtie—-t)

ddA ddC ddG ddT

——

—

Arooo-A0rrw

a8 7. DNA 4718 249 dideoxy 1.
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6. DNA ¢§7|M9 S (Sequencing)

pBluescriptoll 233 DNA®2| 97149 A4 A%
o] &3l e, o
w2 2’ 3.dideoxynucleoside 5'-triphosphate
(ddNTPs)= 183k dANTPeoll+= 3-0H7)7} 917
w]-Fol single stranded DNAoI| A2 =gl £Al DNA
o] A4 4-g-4] primers] ¢ 3’ Eoll dANTP7} £ 7}
o s§9] dAo) HEA HiE AAE ol &3 Aolth
714 AR AL 7pkE Aabd o 2ok Xﬂ?'é
3 pBluescript® Y#al® A7)z, Ts-primers}t To-

A ¥ (Chain termination method) &

primerg 7}7] £9] o8 DNA £¥i4 ®S.dATP
% drdhe ANTP §98 o] &3l §HU4 EAF
ol § 4718 FHol ¥Fgch o7 47129 dANTP
P‘%”ﬂ% e Ak TS ol Ad
}_gaq Hord e Aol o 44
& W4 Zejolaoute]=Ale] EAME A
A7]" 430l oligonucleotider} Alche] 2] wf
. A% 71x4]71% autoradiograph® o4
A DNAY d71M9E e (28 7). 783 4714
d$ oAH & 3 -primers} 5-primers FAdA 3
) 5. fF oz e Jrlide] HAN7A sequen-

l

9

oo o 2

L

ERRS

T
o

nl
dr of o

7le

-¥L°k1 rf

552

2563
~+ Kid-1
1932
— 25.9
1932
J 25.9/16
5 2563
s 4 25.9/9C

a8 8. 97144

1 TCACTT T
72 GAATGTIACT e

140 r

24 rTCTTCT T AGAGC!

t
Mat Ala Pro Glu Gla Arg Glu Gly Ala Ssc Gln val Ser val The rhe
300 TACAGAAAGAAG ATG GCT CCT GAG CAA AGA GAA GGG GCC TCT CAG GTG TCA GTG ACA TTT

Glu Asp Val Ale Val Lsu Phe Thr Azg Aap Glu Trp Lys Lys Leu Asp Leu Ser Gln
340 GAA GAT GTG GCT GTG CTC TTT ACTY COG GAC GAG TGG AAG AAG CTG GAT CTG TCT CAG

Arg Ser Lau Tyr Acrg Glu Val Met Leu Glu Asn Tyr Ser Asn Leu Ala Ser Met Als
417 AGA AGC CTG TAC CGT GAG GTG ATG CTG GAG AAT TAC AGC AAC CTG GGC TCC ATG GCA

Gly Phe Leu Phe Thr Lys Pro Lys Val Ile Ser Leu Leu Gln Gla Gly Glu Asp Pro
474 GGA TTC CTG TTT ACC AAA CCA AAG GTG ATC TCC CTG TTG CAG CAA GGA GAG GAT CCC

.
Trp Gln Val Glu Lys Glu Gly Pro Arg Tye Phe Ser Lau Gly Leu Lys Cys 3er Nis
$11  TGG CAG GTG GAG AA GAG GGC CCC AGA TAC TTC TCT CTC GGA TTG AMG TOC AGY CAT

€KX
Arg Thr Thc Lys Ser Thr Gin Thr Gla Aap Ser Ser Phe Gln Glu Leu Ile Vil arxy
S88  AGA ACC ACT ARG TCA ACT CAA ACA CAA GAC TCT TCA TTT CAG GAA CTG ATT GTA AGA

1 e
Lys Ser Lys Arg Thr Phe Ala Phe Glu Pro Leu Asn Met Lys Ser Glu Asn Leu Phe
645 AAR TCT AAA AGA ACC TTT GCC TTC GAA CCT TTG AAC ATG AAG TCA GAA AAT CTT TTC

Ila His Glu Gly Lys Leu Glu Glu Lya Trp Asp Lys Ran The lLau Thr Val Glu Asg
702 ATA CAT GAA GGC AAA TTA GAG GAA AAG TGG GAT ARG AAT ACT TTG ACT GTA.GAA AGA

[3.993 .
————
Ser His Lys Asn Asn Glu Phe Ser Pro Lys Ser His Azg Glu Lys Acqg Ser Ser Glu
759 AGC CAT AAA RAC AAT GRA TTT AGC CCA AAG TCC CAT AGA GAA AAA CGG TCC TCR GAR

4 Laus:
Cys Lys Lys Gln Ile Ssr Tyr Leu Ser Asn Pro Pro Gly [le Thr Pro Asp Ly3 Axg
316 TGT AAA AAG CAG ATA TCT TAT TTA TCT AAC CCA CCA GGA ATC ACA CCG GAT M (3

) CXIX

U - $ ¢ S
Tyr Lys Cys Ser Met Cys Glu Lys Thc Phe [le Asn Thr Ser Ser Leu Arg Lys Nis
873 TAT AmA WW&M

Glu Lys Asn His Ser Gly Glu iys Lau Phe Lys Cys Ly Glu Cys Ser Lys Ala Pra -
IGZ AMA GAA IGI TCA AMA GCZ D0C

930 GAG AMA AAC CAT AGT GGA GAG AAA TTA TTT AAA
Sar Gln Sec Ser Ala Leu Ile Gln Wis Gln I[le Thr Nis Thr Gly Glu Lys Pro Tyr
987 AGC CAA AGT TCA GCC GXT ATY CAA CAT CAA ATA ACK.CAC ACT GGA GAG AAG CCT TAC

vel Cys Lys Glu Cys Gly Lys Ala Phe Thr Leu Ser Ihr Ser Leu Tyr lys Aia Lev
1044 GTA IGT_AAM GAM TGT GGG MAG GCC_TTC ACR LTC AGT ACG ICQ TG TAT AAA QAT CI€

A clones 7o) 435 DA

Arg TAr Als Thr vu Glu Lys Ser Tyr ay Cys Lys Glu Cys Gly Lys Sar Phe Gly
1101 AGA ACC GAC ACY GTG GAG AAA TCC TAC AGA IGI AAQ GAA IGX GOT ABA TCL TTT GOC

Gln Arg Ser Gly Leu Pne Ile Ais Gla Lys Ile Eis Ala Arg Glu Asn Pro Ris Arg
1158 CAA GG TCA GGT CTT TTT ASA CAC CAG AMG ATC CAT GCC CGA GAA ARC CCT CAT AGA

Tyr Asn Pro Gly Acg Lys Alae Sec Ala Ser Leu Ser Gly cy- GLa Azq Als HL3 Ser
1215 TAT AAC CCA GGA AGA ARG GCA TCC GCT TCC CTC TCT GGA 70C AGA GCT CAT TCC
Arq Lys Lys Thr Tyr Lau Cys Asa Glu Cyz Gly Asa Ihs Phe Lys Ser Sac Ser Ser

2GT AAT GAA TGI GOC AAC ACC TIC AAG TCT AGC IOC TCC

1272 AGG AAG AAG ACC TAC TTS

1329

tau Arg Tyr Wis Gln Arg Ile Ais Thr Gly Glu lys Feo Phe Ar' Cys Ser Gle Cyx
GIC QGL TAC CAT GAG AGA ATC CAC ACC GOR GAG AAA CCT TTC AGA TGI AGE GAA TGC

Gly Arg Alas Phe Ser Gln Ser Ala Ser Leu Ile Gln Niy Gluv Arg lle Ris> Thr Gly
1366 GGRC AGA GCC TXC AGT CAG AGC GCA TCA CXT AT CAG CAC GAA AGB ATG CAC ACG GGA

Glu Lys Pro Tyr Arg Cys Gly Glu Cys Gly Lys Gly Phe Thr Sas Ile Ser Arg leu

1443 GAR AAG CCC TAC AGG
Asn Arg M3 Arg [le [le Mis Thr Gly Glu Lys Leu Tyr Asn Cys Asa Glu Cys Gly
1300 AAT AGA GAC CGG ATA ATT CAT ACA GGA GAG AAA TTG TAT AAT IGL AAT GAG TGL GGG
Lys Ala Lev Ser Ser Mis Ser Thr lev Ile Ile Nis Glu Acg Ile Mis Thr Gly Glw
1557 AAA GGG fZA AGT ICC CAC TCA ACT CTT ATT ATY CAC GAA CGA ATC CAC ACT GGA GRG
Lys #ro Cys Lys Cys Lys Val Cys Gly Lys Als #he Arg Gln Ser Ser Als Leu Ile
1614 TGT AAA IGT ASA GTX TGT GGG AAA GCC ITC AGA CAG AGT TCA GCY CTG ATC

Gl Nis GIn Arg Met #is The Gly Glu Arg Pro Tyr Lys Cys Asn Glu Cys Gly Lys
CAA CAT CAG AGA ATG CAC ACT G AAT GAG. IGC GGG AMA

1671 GGG GAR AGA CCC TAT ARA

120

The Phe Arg Cys Asn Sar Ser Leu Ser Aan Als Gln Arg Ile iz The Gly Glu tys
ACA_TTC _AGG SGT AAC TGA TCC CTIA AGY MG CAC CAG CGA ATC CAC ACT GGA GAG AAA

Pro tyr Gla Cys Ile Glu Cys Gly Met Ser PAe Gly Gln Ser Ser Ala Leu Ile Gln
1785 COT TAT CAA IGT ATA GAA TGT GGG ATG ICG KTT GGA CAA AGT TCT GCT CTT.AIT CAG

Wis Arg Arg fle Ais Thr Gly Glu Lys Pro Phe Lys Cys Asn Thr Cys Gly Lys Thr
CAC COA AGG AIT CAC IGIAAC ACA TGC GOA MG ACC

1842 ACG GGA GAG AAA CCG TTT AAA
Phe Arg Gln Ser Ses Ser Arg Ile Ala Ais Gla Arg Ile His Thr Gly Glu Lys Pro
1999 ITT AGG GAG AGC GG YCA CGX ATA GCA CAT CAG CGAATI CAT ACT GGG GAG AAA CCC
rye Glu Cys Asn thr Jvs Gly Lys Leu Phe Asn Tyr Arg Ser Sec Leu Thr Asn His
1956 TAC GAA TG ANC ACG TGT GGG ARA QIT ITC AAC TAT AGG TCA TCC CIT AQC AAT CAT
fyr Lys fle His ¥al Asp Glu Asp Pro TER
2013 TAT AAA ATC CAT GTG GAT GAG GAC CCT TAA ARAGTAAATTTGCATGTAAAAAAGCCTTARACCAA

2079 AGCTCITCAGAGAATGGOG TIGAGAGCTGT MIAMCA TACTATOGCGTCCCTGTAGTCATITAGTTACTGTCAAC
2134 TAMTTICCA TCCIGTGT ATATTCATGCCY ACACTTTAAMARAATTGE

2210 TTGAARTCCGGTGGTTATG TGGC xrmcrcawctﬂw@oc
2196 AMATGT TTCCATCT! CTGAMA TTGACTTCA
1382 GGTATY AAA TTYTCTCTCTGOAA TGCT! CAATTGTAAT ATCTAAGTGA
458 TGGACTT RAACRCAARA GT TTTTATACTATTTTAAZAATATCC

2334 AAAAGGGATCAACACAAA TCAAAARARAAA

3 9. Kid-198] 37144,
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cing-& Al<geh

2. 77} Kid-1 cDNA¢] 138078 23 2Elel= 7]
AdE AP o] 43 C,H, zinc finger
motifs7} 2AFE Wz 25.92 =Hsich SA
3l ¢cDNA¢9] ¢7]4194< 9479 ste] Agtll rat kidney
cDNA library & 934 Z5.9% 44 A Z 314
cDNA library A% 2 %& phage DNA A =3-&
%] DNAE & o}g 949 lambda specific pri-
mer2} WE-9] 759 specific primerE o| &3l F¢&
4 od4)4F2 (polymerase chain reaction; PCR) & A
#sledeh, PCR AHES A7|9 53 5 4 32 A7
X clonesiA] DNAE AA g ¥ pBluescriptol] 244}
A4 A71A9-¢ $Asch, 2 4w 25.9/16, 2 5.9/
9Ce] A A d-e 4A Hdem (27 8) o]EE FH3t
o] 9143 Kid-1 cDNAS] Ao} AA=ieH(2d
9).

Kid-1 HAe 47IMe £4

Kid-1 cDNAE 2563 @712 F4sle] gles oF
Wols]s odede 312wiA 8 2040 37|7HA ol
o 75l ghe] Eaieke] 66KDacol o}, Kid-19
cDNAS}H o 45l Kid-1 shale] Fz¢] A48 &3
28] 103 Ror] SobA 48 FEEL g3 2ok

1. Zinc Finger 9<

Zinc finger: 3712 &7 gled, olF st
kid-1 $-A= ALS3 Zo] cystein®3} histidinestol
zincd Atolell ¥ wldHAA (C.H,) 2e|2ds st
oleh(2 11), Cystein®- histidine’d Abo]ell= 1271
ojn]cAte] Zaj&THY, Zinc finger HAIAHR= DNA

cDNA 1200 B0,
ATG  ATG 4 Zinc fingers
’, 4 7
’ ._a,e e, 0)0 o %
Protein 25 oo

Met KAAB-A KRAB-B PEST Raf Nucleus 4 Zinc ‘ingers

2 CK 1.4 [#1.9

o] AAzA G Aol FolA AAAA o 82 vlA £ o
2l AAIRRH o FAze] AZIA P4 zine
finger 727} WA EH o] FAA AbEo] AAl2A 5L
£255g 9n)dlel, Zinc finger®]ofl helix-trun-helix,
homeodomain, POU domain, leucine zipper 5% A
Apel#te] DNA A¥y-24 234,

Kid-1 cDNAcl&= 87941 4712k 119334 7] A}
ol 47§9] zinc finger7}, 12901= A71} 20404
712} eloll = 9€] zinc fingers} €A} o] & Alolol
£ 32709 o}v]xAl spacers} £ %}, Kid-19] Zine
finger 38| A}ololl= HTGEKPY$| consensus °}v]x
AL wido] 2 fx|5]e] ¢1c}'P(H: Histidine, T: Thre-
onine, G: Glycine, E: Glutamic acid, K: Lysine, P:
Proline, Y: Tyrosine) (& 12),

2. Kriippel- Associated Box(KRAB) g9

Zinc finger % 99| o}v]x BFehiloflA] odnlzt HoiA
A ubAslE gddog A9t B Fdoes vxd 7ive
UAY T2E A5t e 45 g 34
7l AAle] A gl T Ao FAHH,

Kid-1 cDNAoj A& 417414 7] %5 KRAB-A
% -B o] AAH (2 9,10).

3. HAJHAIRES ERAE

AL AAZEQ ATGE Kid-1 cDNAS] 31244 o
46014 3719 Hell ek, ATGE dif-# ZH-52
A FUg AAZESZ 2HE-5lo] methioninee g ¥l
"k 4609 7)o EA3Hs ATGE F3A< A4
FEoz Artsed AR 71FoR 2 F99 d7I44
< ¥ —3¥ $ixel] T, & pyrimidinee] A &=
A& A9 sl Kozak boxol| @it d7Adelrh

AATAAA AATAAT
9 Zinc fingers TAA  ATTTA
(A)
®, @, o, @
°o_%r.7 [y
Yo %Tr % %
9 Zinc fingers Stoo

a8y 10. Kid-1 ¢cDNAS} Kid-1 ¥ 9] F24 ofo,
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Kozak boxw #HdA]zts} #2ixl consensus context

24 GCCAlor G) CCATGGE o] FoiA g+t 7%

A Fg3ln & FAEE 971 —34 949 purine
(A A) o] 4 A 2] Go| (7] 9, 10),

. 233 ES TAA, TAG, TGA7} glen] A zE5

el olnjiato g WAE|R] g why] wojo] Fod
o= & $oleh(2d 9,10).

L
oy
0

4. 7|1 E

1) PEST ‘57“1%

g stn g2 9§ kRl AARlRlel A WA
5+ 9749 2 proline, glutamic acid, serine,
threonines ol i3l oA o|E2.29 Kid-1
cDNAo|| A= 597 7| %8 Zghch,

2) AUUUA ¥oiMd

3 v el 214144 d7)5eE AUUUAz=
o= PEST 471449 =}
2 4771 % 7HAE mRNAJ]

7)Mol ZAjshn ek,
A ¥

SRR

<o
m
<=
0000
XERXRXW
mEmx
n oo ol
o6 m
xR o)

m
Com
.

AHNE <A EmE.
[fennanaan:

[ I (S R R P R
o000 0co
mEEmmmam.
RXR R TR R XRX
oMUY YO m o
M ) e T
MROXR=RZD T
{hococoacaoa-
ZZHZRZO0NZ-

consensus T

[of

Q
m
=

P Fry - C - -

[ RN NANANANA NN

G

REXZIRXERRDZ -

K

A sasled o) d7)4 AL cytokine, lymphokine,
oncogene 5ol A X &3] YA R},
3) Rafz}2| Serine/Threonine Kinase 9§

=

+ raf#ol] <3} serine/threcnine kinase <]
catalytic domain [Vel A3} 1270¢) olmlgto s
o] FoiA q7]Mdolct, Kid-13 o} rafs} &49)e]
FrAM-S 27 133 2o}, Kid-19] 67814 37|58 &
A5 2 Qe o]& Kid-1 4bgo) sl A #lo] A3 2hg
=+ g s DNA 73] A45a8e) 29498S 54
kinase ZH-&-& 713 & A Al ghr}re-20,

4) CK II Consensus %

Casein kinase II consensus §9]7} 3Fdloll4 94
FEd 270% ¥ zine finger 9o, 1/lE A=A
zinc finger 3 ¥ollA #AH} o]+ Kid-1 #A= 4
ol elAtstoll o3 whle] Aol AT 7h5AE A
AR,

5) Polyadenylation g7|AM <

Polyadenylation 97|49 222 A7t=l= AATAAA
9} AATAATZE 3 w3 20] 2108 5| 2} 25245} <3
7155 &Rt

Kid-i‘—’-l 53

1. &84 A4 MRt Kid-1 $HA gl

olXe g8
1) S8 49
# (male Sprague-Dawley rats, 150-250g) 2] H &
Al Al 7’10*] oAl W F AAE o] 43t 30 BRE
Atk 3 AAFA7IEA 1,5 48,9647 AR A

TFINT S s L R K[H|E & n[u
AFSO03 5 ALT Qjnlo 1 1n
AFTILS T S$L Y K|HjL R T|H
SEGOR S G L F 1{H|Q K T|n
TFKSS § S1LRYH|OR L|H
AFSOQOS A S 11 QiulErRI|H
GFTSTI S RLNRIu{rR I I|H
ALSSH $ TLI I[H|E R I{n
AFRQS S AL I ofulo rmlu
TFRCHN S S1L s NHB[{QR I{H
SFGQS S AL I QH|R R I|H
TFROQS S SR IABIORTI1|H
LENYR S S L TN[HIY K 1{H]
- F - ~=-5843~-L - -H---H

O 12. Kid-19] zinc finger 939,
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25 wloj 2 Wi & AL H2Fo 2 gt

2) Northen 24

AlgollAl & RNAS FZ3stn olF 25 g2 3
formaldehyde 2 A7|3-5% A #ste] &zt A
o271tk Z5.9% ECoR1-Xnml A4z Hud
v]zinc-finger £ (Z5.92{7) % 4£AAE Fod FHY
4 ¥ A ¥ hybridization Al 3 3 1 A A 3} o
autoradiography & A 8§ 5}¢3 o9,

3) H A Y

Kid-1 mRNA ok 2 BFF 1A 7}ell 4 96424717
2 3hEl e (79 Foll e H4 mRNA < 313-¢), SGP-
2 (sulfated glycoprotein 2) mRNA & A 3-H7F 48

S-39

% A3 RNA2) Northern 34,

A 743} 9641 b7kl A A B FrbE leH (2’ 14), SGP-
2 SAAY) W 1x2 B35 AL zoly gz
A5 e Aoz oA leu HyA £4F 2estd
Arefoll /) SGP-2 mRNA7} Z742-& olg} A A3k 72
gpolch, o|#3t A ¥4 £AF Kid1 FAA 4
Zo] AR ASA T F3ol] BT shEAT A
ok,

2. AH(Folic Acid) $0i7} Kid-1
ojXle d¥

FHX @]

o) Bl g od AHg 250-350 mg/kg Fo1d ¥ 350
mg/kg Fo3F ol A& 34]7F &) 847 ghell, 250 mg/kg



FARANAE 2447} mbol] AL wWlo] £ RNA 223
northern £-4-& )93 A3 SPG-2 mRNA+ 847},
24717kl F7kele] 9lont Kid-1 mRNALE 3474 mlof
A ahEloigln olejal At A/LEL 24217k =] <5 )

(8 15), o] & Ur B] 523k 7 2ho) o
LEEe] dahe FAAna = A}-"é: L7 2% A4
A 3 EA4 é_ﬁ:— Ardz fapst

\:]_25~26)

a3 15. jA(folic acid) 5§15 A% RNA2| Northern

H
X
U Y

dy 16. odejz=Are A

3. 44 (Development) atHoliMe| Kid-1 SXx}

Y
o A4 A% 0.59, 109, 159, 20, 40~502
o wloj A % &2

RNA #%3% northern 248 43l

Kid-1 mRNA7} S48 wrizg)ol
Uo] A 4E A} 2 Zr}eldeh, ojeldt Axte 3
2ol A E87h Adsel we} Kid-1 mRNA oko] =
7hE S )3}, & Kid-1 AbSo] 3ol Heddt 7l
A& Al ARgEe

AP Alahe] Hhalo] 2404 o]o] 2lawlo] glx|ut
He EAFd e A 3 5] c}27~29)

4. Zt&E =X oM 2] Kid-1 mRNA &sE

7, Al E

HF_]»A o]

oA, 9, A 7L g, A, e, g, A
o4 & RNA $2%% A48} northern 244 2 =
FollAut 2.8Kbe] w7} whAsGich (28] 16)., =
Kid-1 mRNA«] ARIEE F7HA17]7) S8 o] & ==
42l £ RNA% #lsle] RT-PCR shdo 2 Kid-1
cDNAA 441-9554 4 742 2] 515 37 0—3— ZE A7)
F southern 4% Alahstoich ofw) 44 }% Z5.9/
16 cDNA clone2.2 & PCRel o3 Z=£x5

714 245 random primer®] &2 wlA}l%2) 9]
3 A& AE-3keict, Autoradiograph X-4 2
ool #jvte = g Bube) 8L el wla

"l

2

B4
G

% RNA<S] Northern B4,
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Reporter Plasmida
PGSEC

5 GAL4
binding
sites

pG5SV-BCAT

azz)NNIT

E1b TATA
promoler

CAT

5 GALS
binding
sites

SV40-Enh

Expression Veciors

pBXG1/Kid-1N sense

E1b TATA
promoter

1 |

Sv40-ori

pBXG1/Kid-1N antisense

[ 1

GAL4 (1-147)

Kid-1
sense

(1-195)

siop

SVao-orl

GAL4 (1-147)

Kid-1 (1-195)
antisense

a8 17. Kid-12] ¥ zincfinger % o] Aol ml A& G3g 47198
reporter plasmid 2} expression vector.

2439 ch 2 A Aabol Al 13,750 cpme] HALG
A= 7F

A2 Kid-12 Alzbol| 4 ity oz wgdsls 3
=) zinc finger AAIRIAZ A7}, 7] Sol4e
2ol AARIAE Kidl 9ol 2% helix-loop:
helix ¥ (MyoD), myeloid AL F2 B+
MZF-1, A%} o) gell 4] Y3422 475l Wilms
tumor gene 5-o] Jt}0-34,

5. Kid-1 H| Zinc-Finger g9 Al22| MAIXZHE

1) Expression Vector2} Reporter Plasmid

Expression vector+ Kid-12] ®]zinc-finger %=}
GAL4¢) DNA #3855 A#4)71%F PBXGI vectoro]
sense L antisense Wike = #4417 PBXGl/
Kid-1N senses} PBXGI/Kid-IN antisense® °]-83}
Ar}(=22 17). °| expression vectors large-T &4
o2 3Axds green monkey cell linegl COS A|Z

o transfection ™ COS 41z T 34e| vectors
SV40-origin of replication (SV40-ori}& ¥4 31 4] 7]
I vectorg] E-aboll Ha3F 91zE o] GAL4-Kid-
IN chimeric gho] 2552 W F ),

Reporter plasmid+ PG5EC, PG5SV-BCATE ¢}
4359 ck, PGSECE CAT reporter plasmid2 GAL4
binding site, E;b TATA promotor, CAT2 2 45
o] 93 PG5SV-BCAT+H PG5ECel SV40 enhancer
7} o ah8ke] CAT A= 243 2%

Expression vector?} reporter plasmid’} 5-4lell A
ol transfection®|?] expression vectorol+] W& =
GAL4-Kid-1N chimeric protein ¢] reporter plasmid
2] GALA4 binding sitedl] 2 33re. 24 Kid-1No] AA}
2454 4384 sHed KidINg AA4zd 5L
CAT 5= =30 o8 4A%lct, CAT (chloram-
phenicol acetyl transferase}2 Al Lwje] t}& Hol
ofsf e AY AR ger 2 FHEE viad
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A 2] £ 5 7] dfo] s ol ol
reporter -3 x}e]c},
2) ¥ M (Transfection)

FAAe COSHAZY LLC-PK14 Zol $]9 ex-

. pression vector ¢ reporter plasmid & DEAE-
dextran S %ol & AFqlsted A A3}, F A
£ 247 wlokg & DNA, DEAE-dextran, chlor-
oquine2 2 447}, dimethyl sulfoxide(DMSQ) & 2%
7k A g oy el glg 3 ste] 484] 7k vl ofasi ol
DEAE-dextran 7% ¢l|4 DEAE-dextrana DNA
o} A3l DNAZ Al Eote] 2 £A3L2 en
docytosisell ol# AZWE A AYHEE T}, 2
e} A ZFAo] gleng g% 3 A7 20| I
8319, AZAYE Aldhe} gl 23 YAl FA
A A FE AaA|olnt o]-&Hr}, Chloroquine2 DNA
o} Az AHE F2417]ed obvt= DNA7} lysoso-
mal hydrolaseel| ¢]3] DNAZ} HA =+ A& A 3=
Aoz A72Ew], DMSO+= transfectione] £ 8% =
7HA71n AQ) 5l DNAS dA1H HdE Fehez &
A 3l

A L
sense antisense’
PGSEC
»

L

sense

L 1

antisense
pG5SV-BCAT
gl 18. COS AZ ol w3 sl Kid-IN-GAL4 =¥
o] CAT ¥4 =0 vlA+ 43,

~ 3) CAT 24

CAT ¥4 #AASE Az F35F (extract)el
238 CAT 3555 343 7oz Ay 44
2l o AP, FAARAE F2274 “C A
~chloramphenicol(CM), acetyl CoAS =-&4] ?]tﬂ =
289 CAT A xol wa} “C F2-CMe] o=
3}5]=d] o]& thin layer chromatography el X
2]% o}S autoradiography A3 ¥ rch Autoradio-
graphAt 7+ vbAol sl 2= & silica gel ¥HE FolA
HLA},g&\:E_ a?ﬂ o]-_1_ acetyl;o:} CM_,] HLA}%A T2
CM2) ZAlEE 2 o] CAT $A=E A
% EAld A48 luciferase BHEE oA,
Lucirerase 845+ PoLucSV/T1 o]z luciferase
93 plasmidE EA]el transfectionA] A A &34 sk
o]-& FAlol] Al °]-?r“ A A}glol| transfection &
%7} CAT 845 Aol &% olR 4 7] d-Eol
=

4Hd o

Chimeric Kid-1N-GAL4 thiio] CAT#A4 =l ©]A]
L of gkof] ¢lo] A reporter plasmid 2 PGSEC &}
PG5SV-BCAT A-8-4] &3] PBXG1/Kid-1N antisen-
se expression vectorel] ®ldll sense 7ZFF cotran-
sfection A|ZALw] CAT =7 dA8 #3=Ut
(¥ 18), elelg dAe nx 2 E3td A4 2l
LLK-PK1 Al Zv}, Af-obsl Z o} 4|23l COS Al LAl A
23 A A (2™ 19).

IOOﬂ

i GAL4 (1-147) Kid-1 (1-195)

80 antisense
60-
40

204

CAT Activity (% control)

Q-

»LLC PKl
G55V G5EC  G5SV

g 19. COS A9 LLC-PK1 AZWelA wdd
Kid IN-GAL4 w¥o] CAT Z4 50 w|A=
A

control —COS—

GS5EC

S-42



Kid-10] o3 AAlgA] 7142 2 =223 Kid-19]
promotor 9 DNA 2o F44 HIE YJoHAA
b2 AAl A PG5SV-BCATS SV40 enhancerod)
e AL A w3 Aoz AR, 28 3
29| promotorE 7}& PGSECe A = Kid-10] A}
£ AAE Ag Kid-1e] oh& Axjelate]l gzl A3
HESSEA Y Al Abe] 288 HAFE A E & A
ole} A7l

o]4de] Az n|fof F o Al WM Kid-1 A
Atelze C.H, %9 zinc finger 21 =bol| 8 vd=] 9] o v
Kid-1 FA42 AHE-& AlAe] WAl #) H-Shol] e st 4l
E4F ST Ao T8 S E A Bl
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