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WE ML RT-PCR MG I 40 S 9 Ml 55 AE i 6 (angiogenin, Ang) ¢DNA, & iHEH & 44k pAS 2
-Ang, A SSRGS i, 0 R BEAUAYAS RGNk AT AN cDNA SCRE, R A5 AN RBH 4 v
B 3 5104 A R0 ) 905K 26 e W BT A A 4 10 2 S D N b B B SR A SRR Y. R Ang BUIRIE R T AR NL G
FOR BRI I Y COS T AN, R S8 Lo iE R AR (1T B Jy v A6 0 SLAh A A b B AE T Ang ok 2 4 1)
AT B AT, A Rl ] Ang 4 of 35 37 A6 1 4 7 DL 6138 T 46 0F.

FERIA MRS, BEREAAAS, MU &R, e il

ER9%ES Q71

T A B I A A4 i 5 i I PR R AR RN R g & ) AH
K, DRI A5 L A AR G PR -7~ B SEHI 0 1 e Ay
A R A R T IE AT AR L i R AR R
(Ang) A —ANREHE M, KET AR 42 H
AR A A TP Al B R, JL A g £
Bk, H—AEMHE N 56, B 123 A2 LRk L4
Y. B MR RNA BB I R YE (35%),
P 1) — 4 T A6 1 B R e S A AR R
S, WIHis12 .« His119 1 Lys41 28, P H Ak 3t
HJET RNA B K%, Ang 25 7 8B L5 6 1k
MR, R TERAUESE, fF7E—F Ang
o2 A (LIRS, i HE N SR N
Ang BZSELEA I DNA B2 RELFAEMZ AR LA
J& Ang JEAT FLAT 6 SR 75 D 1 LB A5 45 T I
MNWFFE. H AT Ang (2R E B A #, JOREEA
1) 2 AR AN A0 A R 4 T 7 Rt R dn. PR
FATVRI I BER LA RGN IR T cDNA SR
Jiik Ang A EAE A, JF/EM L3 Y 41 i b
BOAEIX SCAH LA T A BUSE PR, b i BH LA il
ER ARy T HUEIBE S A R AL BT I 2R R,
1 #R5E%E
1.1 EHkS Rk

% BE B PR Y190 1 [ 2% [E Clontech 2y ;3
E. coli DH5a Genotype: supk4d4, tacU169 (lacZM15)
hsdR17, recAl, endAl, gyr96, thil, rel. Ky A%
A7 B By COS7 4 M ok A = R 47 pCLI.

pVA3 1. pTDE1. pLAMS-1. pACT-2. pAS2-1 LI
PR3 AA pCMV-HA FIl pCMV-MYC %4 Clontech
Aw) A T 84K Promega 24 1] 7 il
L2 B AT REXESRE

BamHI . EcoRI . Sfil . Sall . Xhol . AMV i¥i
HESRME . Taq DNA ZJEEF1 T4 DNA £ . JikE
PO A & S 36 RNA $2 Bl ) & 120 B 56 H
Promega 2 7i]; YEASTMAKER Yeast Transformation
system 10 ] & . human fetal hepatic MATCHMAKER
¢DNA library . HA FL3EFEHUAT MYC HLE FEDTA I
H Clontech A 7]; 3AT M H Sigma 27 (1 mol/L
3AT : 8.408 g ¥ T 100 ml 28 7k, iLigkk
W, 4CHELF). YPD . SD FI% R B b B 75 3L Hy
Clontech 22 7] /™ fi; DMEM . Lipofectamine ¥ %41
AP EH GIBCO 2wl Sl Lt il 7l &
AR R B AT . AR ACHI S & A
(7= it D58 113 B 437 s B T 41
1.3 SIS E/K

LRI GenBank,  DAFRIE [ A ML 7 128 2
iy %k 2, FIH Primer 5.0 8 AF ¥ it 514,
A U5 S BEAE SV e S 5 3 S o3 i N
EcoR1 I BamH 1 V)i, F: 5-GGAATTCATG
CAGGACAACTCCAGGTAG3, R: 5-CGGGAT-

TR AL
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CCTTACGGACGACGGAAAATT-3, AD Jit i I
Fal ¥ Eif 5-CTATTCGATGATGAAGATA-
CCCCACCAAACCG3, T iif 5-GTGAACTTGC
GGGGTTTTTCAGTATCTACGAT-3, 1 I i 2k
TAERHAR A7) .
1.4 RNA{2HL . Ang ¢cDNA ¥ 18 R EF 5547

H Progema A [t RNA $2HUAFI &, MA
PRV 20 A0 ) I (1 40 B b B2 O RNA, 2R )5 23R4T
RT-PCR #3184, SN 4AFA: 0N e s B
7595 CAEVE 3 min, 42 CJe ¥t 45 min J5 1 94 C

K% S ming RS AT PCR 6, 94 CA8fE 40 s .

42°CIEK40s. 72 CHEM 60 s, SEHEAT 5 MEF
FLL 94 CAz Pk 40 s, S8 CIE K 40 s, 72 C 4L fif
60 s, HEAT 25 DEH; B o 72 CHEAH 5 min. 1%
(R B M B IS HL KA U RT- PCR RN &5 1. 45 T 3k
FIER B v B 2 T B 2T R AT R 3 1 4 A
1.5 FEEAHAKNMERLEE

H EcoR T F1 BamH T X 1] pT-Ang N R
pAS2- 1, 735l [EICEFD) G Y Ang F BORT pAS2- 1 %%
&, 22 T4 DNA 3% 3%y F F) A gt 5 18 B B Rk i
Ki pAS2-1-Ang, JF¥ AN KJGHFFIE DHS5a, #7395 3
HUFORL, R UEE DR PCR HEAT I 16 RN 46
1.6 Ang BE¥RRHEFEMNEE

Pk 18 pAS2- 1-Ang J5URL Be N I 52 A B
t, MEEREREAEGRBERE IR AL AR KRS, e
Fik BV TEEE (B-gal), UM EILRE R A
SR TR
1.7 MHE R G X PAE e b B iF i F S E

M N T pAS2-1-Ang JFORLIF Y 190 41 i 1l
FROZ MM, ARG AL T A cDNA ST I
Fr, I R R b R R SR SR B A FUORE T R Sk
SO AR P I BEREAT O . PSR BRIV MR RE B o
UKL, ¥4k DHSa, $EHL AD JBORL I 3517 Bl D)
FPCR %5€.
1.8 PEMREMFIISTFIERIEER

F XU A A S e A il 15 5 | kAT AD iR
KA B 7 50 50 . DUy 45 il i INTERNET
HEAT () U5 E XF EE 2 #r, DASE [ 3 S AR A R P a0
(NCBI) [ BLAST (Basic Local Alignment Search
Tool) ENFZEMEEE TR, M Ahtp://www.
ncbi. nlm. nih. gov . Xf EE &4l FE 2247 a. NCBI
] NR FE {4 5§ : GenBank . EMBL (European
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Molecular Biological Laboratory ) . DDBJ ( DNA
Database of Japan) L& PDB ( Protein Database)
Jre = ) BT A7 AE 0 & ( NomrRedundant)  J¥ 41);
b.NCBI ) EST FE. # & EE XM M LA
BLASTN.
1.9 REHEOHELEE

S3MT 1 2R (1 RORE pAS2- 1-Ang Al pCM V-HA
FIBEDIAE LRI SFi T L Sal 1 WY)JE Ang
F B 5 bR 2 TR pCMV-HA [ H A7 AH 77, B4
pCM V-MY C ()2 e B A7 s IR PE, &5 SO JRRE
AR s, IRATESE SFi T R Xho 1 43 5% bR 2%
JEORLRN SC P JFORLREAT XUEE V), SR 5 ) T4 DNA i
$EM 12 CIEFE 16 h Jo #4546 DHSa, i PCR XL
Bl U6} 4k 7 b AT S . P U R Y . DNA
BRI ORI $EEL . PCR K HL YK Jy i 2 IR
Mk [3].
1.10 4HREEESF . HAMHERMRELNTE

25 em® Wi FR L HE IR COS T 4, 41
10% /13T« & WP DMEM £ 97 3E, 377C,
5% CO,. KF 60% ~ 80% i I J1] GIBCO 2 7 (1)
Lipofectamine %% 4% 1 711K 1) 202 1K) 19 Fft JTORE 23 731 3k
Y3 COS 7 AME, KT iES A K7 ik 1.
5 I 5 0 P P SRR U A, P BREFRIEMRAT R K, B0
b, FF i MR 5 R 2 A ) ) e LT i A
BT s L BT,
1.11 Ang 51ExEEREMAEERANIIE

T ILDTVE L5 5 1 i HEAT SDS- 28 N I Bk
ekt e LIk (PAGE) 43 Br. WIK& d G, Wk
15V, F1HE 60 min ¥ SDSPAGE Ji [194 H it
R 2 NC ML, AR5 4T & 8 it EVZE ( Western
blot) Al

2 & B

2.1 Ang ¢cDNA BY3R1E R F5I 5

DASRHL H 40 5 RNA MR, S F M
R #E4T RT-PCR, k73 T 390 bp Ze4i 1 <DNA J7 B
(B 1), ¥ PTdk oDNA KBS T 8kiER:, #ib
E. coli DH5a &2 2540 10, I FH lig ) 18 77 32 0 1%k B
PR T (B 2). B2 XY S 1% 5 41 5ok
ITRATIR A A s 204, i3k DNA R BeR/h Ay
369 bp, 45 %Y GenBank HHRIEf] Ang JF 41 5¢ 4
AHI).
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390 bp

Fig. 1 Electrophoresis analysis of RT PCR products
of ANG gene
I: pBR 322 DNA/ Msp 1 marker; 2: fragments of Ang gene.
1 2 3

390 bp

Fig. 2 Restriction analysis of pT Ang
I: pBR 322 DNA/ Msp | marker; 2~ 3: pT-Ang
digested with EcoR1 and BamH 1 .

2.2 FEHEEE . EERERHEEESHR

BEVIJG T 3R Ang FrBU S pAS2- 1 BT, &
PP AR 2 A E . coli DH5a, BBk #7% Hr
F%. PEHUTRLIFBEAT PCR AN OURE 1) %6 5 9 2k BH
kg (K 3).

2 000

1 000
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Fig. 3 Restriction analysis of pAS2-1- Ang
I: pAS21: 2: pAS2IFAng/ EcoR1 and Sal 1
3: DL2000 DNA marker,

¥ pAS2-1-Ang ¥ N BHE Y190 o, [w] i
YEBH ¥ (pCL1, pTDI-1/pVA3-1) 1] ¥k %}
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(pTDI-1/pLAMS - 1)  LAfifl {& X 2% 28 2 46 1 1F
PE. SRR, AL T FURL pAS2-1-Ang 1) Y190
FE R =B EASREAE K. N SD/-Trp 1 #i
BRI RAFRIEEAE B IR (B-gal) 23
Br, WEVELE8 h JE AR (K 4), RUIFIMM Ang
WO B HEXWEEYE, THT R — 20 E
ik

pCLI pPIDI-I/PLAMS 1 pIDI1/pVA3]

PAS2-1-Ang
Fig. 4 Analysis of transcription activity of pAS2-1- Ang

2.3 cDNA CEEHY I % & S PR 14 52 P2 R 3R 15

KRB A SCJE ik, 3R SD/-Leuw Trp-His F
B, 30 CHEIERFE, 24~ 7dKIHE, Pkt
KRG S B 9%, HEAT B8 JUBE T B0 M st e,
4 hNAETE AR BHYE. A\ 60 ANTH V& o i 3% 75 21 7
ANPH P 58 . DI R B R, 1# WEARN
1000 bp; 2# FEEEZ R 1.9 kb, ARG, ¥ i ik
HH PR BUBH P 5 B FF O 4 ) B8 A 55 pAS2- 1- Ang K
SEARREREE Y 190, B - FURETF R i ME SE e 45 L W
AN B AD JTORLEE AR A S O I i 3k
AR S A5 RO BIE (1 5). R ET 14 R 2#
B 4 1 L 9 RE A0 I P 6 S A2 7 5 Ang (]9 AH B
fEH.

pClLl pIDI-1/plAMS -1 pIDI-1/pVA3-]
- - - -
- -
1 2 3 4
Fig. 5 B Galctosidase assay of 1# AND 2# candidate
plasmid

I': transformation with 1# candidate AD plasmid; 2: transformation
with 2# candidate AD plasmid: 3: cotransformation with 1# AD /

pASZ-I-Ang: 4: cotransformation with 2# AD /pASZ- 1-Ang.

2.4 PAMZEMFEISHTERIRIEE

FETIRIN AD JORLEEAT DNA 81 4 B A% P
e, FERZREERAN: 1# iEEAS AN x
SaAARER AU B RS E A 100%; 2# fREERA S
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PRI E (B gRE) MBS 99%.
2.5 Ang RIRIEEARZEHANMEMEE

I SFi 1 R Sal T 43 53] pAS2- 1- Ang kR
JFORL pCMV-HA, [Pl Ang F BER1 pCMV-HA,
T4 DNAERMER, HKZAE. coli DHS5q, #
HUTORE J5 5 D) Pk BH M o B, e 2t o 4 AR 28 iR
pCMV-HA-Ang (& 6); J Sfi 1 Fl Xho 1 43 5%}
PRE R pCM V-M Y C R SCFE JFORE EAT AU ), 4R
Ji 1] A A% 3 B A DRRN bR A R, 0 R S AL
E. coli DHS5a, HEMUTURE G I ik X D) i 1k BH % 7
B, A ALARSE R pCMV-MYC- 1# 1 pCM V-
MYC2# (7).
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Fig. 6 Restriction analysis of tag plasmid
pCMV- HA- Ang
I: DL2000 DNA marker: 2: pCMV-HA-Ang:
3: pCMV-HA.
1 2 3
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Fig. 7 Restriction analysis of pCMV- MYC candidate gene
I: 2# clone; 2: 1# clone; 3: DL2000 DNA marker.

2.6 HRRILEER . R IR K R fg BN if e
HIHMYC J5g AT S 3L PtiE, LAHL
HA PUAEAT 8 A RED I, 1# {5 3E 5 (1 BLBH
WA T, 24 RIER AR NIE (K 8). SE
REERERY, 1# RIEEAN BRI N,
i HAE COS 7 AMurf 5 Ang fFAEM EAEH], 2
RBAMRA TR R T —ANF 05 Ang £77EH H
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(BN {=Prie

Fig. 8 Western blotting assay of candidate
protein with anti MYC

I: 1# candidate protein; 2: 2# candidate protein.

3 i i

Ang (I 4 A — A AR5 S A 0 A 2
R, e kB ZRHCEa M1, WXL
AHHLAE FIRURH G 2 KA By T ) W0 I A58 A 14 2
THUH. BEREXUAAS R G0 L AT P A ey o . R
R TEr ) o d ] O LR N N
WS HR 1 32 5 15 1 A A LA A 2 R G
FFEA AR 1Y AR % R LR T HA S
Ang FIHEAER R E R A, 14 RERADA *
AR R, X A T G B R A T 4 A
B, WALy T RN 35 ku, LA R [R5 1
XTEE R, IR -3 AR A A
R RIS TE N 30%; 55 Bk 4 Ak i Ak o 47 Tk 4 i
A KEEFR) JEPE R 26% . RNA E[VZE 25 (4 )i E)
ISR 2E RAESE,  * dd RS B IEA A AR R b e
A, FEO00E . R . B R R A4 S 3 Ay LR
i, HAX R HAERN T RE AT 2, HE
T RS B B B ok, i x SRR A
AR ARG TE. B, B HAARRETER
BB A A 45 KN DNA 2540180, 2# ik AN
ANBRASR A, W2 ERapE ekh g
FLA0 = A — R gl R, s AN e
IR EARERE, HinZEkta 4 k. &
R DhRE AN, AT HERT bRz 4 e Y W A 5
W, 25000 @AM RE. bR a0 i A
A7 B I RIE, PoRE BAT S R RN T
HoAbTh el &7 BRAT I i Sy LTI AR (T B
LEMAL A e b RIRER I 2 T Ang 5 * iR
EA BERIGAR B, B30 R g 3% 15 Bl
AHELAE FO AR Gl 21, JC J5t DA 8 A e g2e BIOZE 1 R
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The Novel Interactive Protein with Angiogenin
and It s Identification in Mammal Cell Line
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Abstract The ¢cDNA encoding angiogenin was isolated by RT-PCR from human peripheral white blood cell.
The bait protein plasmid of pAS-2-1-Ang was constructed, and it' s transcription activity was analyzed. Two
positive clones were obtained from human fetal liver cDNA library screened by yeast two-hybrid system. The
result of sequence analysis and homology comparison showed the candidate protein was lambda crystallin and
human granulin, respectively. The tag plasmid of angiogenin and candidate protein were contructed and
cotransfected into COS-7 cell line. The interaction between angiogenin and candidate protein was identified by
the assay of co-immunoprecipitation and Western blotting.
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