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Abstract

AIM: To elucidate the biological function and
molecular mechanism of telomerase in immortal
and/or tumor cells.

METHODS: Based on the principle of the yeast
two-hybrid technology, the recombinant of human
telomerase catalytic subunit bait fusion gene was
constructed by DNA recombination technique,
which was employed to screen cDNA libraries. The
positive clones were confirmed by p-galactosidase
colony-lift filter assay and furthermore the obtained
plasmids cDNA sequences were compared with
the isogenous sequences in GenBank.

RESULTS: The gene phenotypes of AH109 and
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Y187 yeast strains were stable and there was no
leak expression of His. The recombinant of hu-
man telomerase catalytic subunit bait fusion gene,
which was named as pGBKT7-hTERT, was con-
structed, and its bait fusion protein had no toxic
effects on AH109 yeast cells and no activation ef-
fect on the autonomous reporter gene LacZ. Twen-
ty-eight Ade+, Leu+, Trp+, and His+ clones were
screened from the cDNA libraries and 12 Ade+,
His+ and LacZ+ clones were obtained by the print
analysis of B-galactosidase colony-lift filter assay.
Of the 12 positive clones, 5 library plasmids pos-
sessed the effect of autonomously activating the
reporter gene, so they were removed. There were
7 true positive clones among the library plasmids,
2 of which were found repeated after sequenc-
ing. The six obtained plasmids cDNA sequences
were compared with the isogenous sequences in
GenBank by Blast software via Internet. Finally, 6
recorded cDNA sequences were obtained, includ-
ing T-STAR, PAWR, I-1, SMARCB1, LOXL3 and
HKRS3.

CONCLUSION: The 6 obtained telomere-
associated proteins may help us understand
the structure of telomerase holoenzyme and the
biological function and molecular mechanism of
telomerase in tumor and/or immortal cells, pro-
viding a theoretical basis for the tumor genesis,
aging and prevention.
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ciated protein; Yeast two-hybrid technology; Tumor
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His+E M 284, B-F FUAE S B 1) %4 % 91 Uk
BT 0% £ ] Ade+. HistAeLacZ+FatE £ %
124, X P ASALERELR 8 &3 ERE
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SEUY, SRR AT Kok . dERR R E . A
ANMLARIBEEAE . BRI 3 B LRI, AT
ORI 2 Rl B 2 8 (1 LR 245 T 6 b
S A R PR R 1, A S A AT TSR i i 4 il
Fo o 225 A 3R LA vt R+ G 1 TR PR BB R
(Y RO p AN F A AR SN SN IR IEAN
TAE. DRI, SREDCHT (K 3R AR DG 8 19 T LAt — 25
T R I 1 A 4 2 3 i B ELAE Ak A A R R
AR T 43R, AR IR A M
I35 V6 B4 B A BB LR,y B TRA TSR I BE XL
FATBAREATURAH DG ER (143 T IR i T4

1 #RASE
1.1 ## AH109. Y187/ kR w515 R bk, W%

TAALY 187 N2 ALcDNA S, YPD. SDA K
HEIEIRIE . R R B TR S 2 5 -Leus
-Trp. -His. -Leu/-Trp. -Leu/-His/-Trp. -Ade/-
Leu/-His/-Trp(Clontech/a #]); KM HE.coli.
100 S RIVAEEL REES I NEENS (/i 4 VS N 8 e B Ut
U 4417, hTERT cDNAJF FipGRN145 155
[H GeronZ\ i) L84 T4 DNAE G . Frki Gt
Al (Roches 1)), BREIMEAZIR A VIBEECOR T
Not 1 . Hind IlI(New England/\ 7)), 3-AT(Sigma
vl), VHindIll Marker(#£3E 24 7). 90, 150 mm
FiFeP .

1.2 77

1.2.1 B s AREZ: FFAHI09. Y187
RESLR P4 I T &5 LF (. 4~SD/-Leu. SD/-
Trp &0, 2.5, 5. 7.5, 10, 12.5. 15 mmol/L
1.2.2 uws#s gy ¥ (ansx): ¥
pGBKT7, pGBKT7-53, pGBKT7-Lam, pGADT7,
pGADT7-T, Pcl-155Fi ki 4 NE.coli DH5a 9.
pGBKT7. pGBKT7-53. pGBKT7-Lam/iifi
AL FEILB M (Kana), pGADT7. Pcl-1.
pGADTT7-TJFURL &% A R FEAH L B-F- L (Amp).
hTERT cDNA i kipGRN 14584k 1574 T LB FH)
(57 3%), TORLHR IO G 2l Ak iUk

1.2.3 s kB fE AL T 245 547 sk & & & B4R
TR MIE: EcoR 1 Not 1 XUV ik
pGRN145, pGBKT7, HL¥e Bk o H 1
Btk SN BRI L 30 #pGBKT7-
hTERTE =W 4b NE.coli DH5a, ¥ TLB
Bl (Kana) P JoRL B B 771 6 4l 40 iR
EcoR 1. Not 1 XY fHind T V) % &
pGBKT7-hTERTHE4I{£A. ¥ pGBKT7-hTERT
JpGBKT7. pGBKT7-53. pGBKT7-Lam%%
JFORL B A N TR RE A U AR AH 109, pGADT7,
pGADT7-T. Pcll %5 R 4 N 1% 1) 41
Y 187( LIRERVE). [FIIP 5 B AH 10940 T-YPD
R _E, S BT AR R R AR S . SR
B-=1 FLBH ity PR % 5% BB 3 B A Mp GBK T 7-
hTERT/Z 7 B A B S B0E S S (LacZ) I1E
FH . TR REAE P 5K 56 33E — 20 56 I S A 18 £ £, WP 5
P TH LG R R IL B ApGBK T7-hTERT 2 17
HAT B S 0SS SR (LacZ) AR, fek 1t
ATASHC. ¥ pGBKT7-hTERTHAL B FEAH109 5 A
e DNASLEY 18 THAL R R IR A i IR 77 (8%
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S Jii 3k 2 #7 64 3% k2
e [ Fhi2  SDIIEERE HMAEG.
=
1 pGBKT7 pGADT?7 —Leu/-Trp
2 pGBKT7 pGADT7-T —Leu/-Trp
3 pGBKT7-hTERT pGADT7 —Leu/~Trp
4 pGBKT7-hTERT pGADT7-T —Leu/-Trp
5 pGBKT7-Lam pGADT7 —Leu/-Trp
6 pGBKT7-Lam pGADT7-T —Leu/~Trp
B 1 pGBKT7-hTRTERAI. 1: A/DNA HindIl marker; 2: 7 pGBKT7-53 pGADT7 —Leu/~Trp
pGBKT7-hTRTJHKL; 3: pGBKT7—hTRT(EcoR 1); 4: 8 pGBKT7-53 pGADT7-T —Leu/-Trp
pGBKT7-hTRTNot I ); 5: pGBKT7-hTRT(EcoR 1, Not 9 Pcl—1 _lLeu

[ 7.3,3.4kb); 6: pGBKT7—hTRTHindl 4.9, 4.3, 1.5 kb).

REAZIETS), PABE200 pLik 1150 mm SD/-Leu/-
Trp/-His V4, 30°C I &R 776-7 d, K H44>1 mm
(1) 52 B Fe R T-SD/-Ade/-Leu/-Trp/-His -4, 30°C
{5 BT FR8-10 d. -1 FLWH TV b1 7% 5% EIE R 43
Wit Ade+. His+. LacZ+PH M 7o,

1.2.4 FabhBE - tm b 16 3t — ¥ A4 B Ade
+. His+. LacZ+PH¥EwBEER T-SD/-His/-Leu/-
Trp PHd956-7 d, R Z3IK. Fii% 2 SD/-Ade/-
His/-Lew/-Trp 45 7%8-10 d. &k FkLacZ+
FHE e R E N T —fe 45 9%. $8IAde+. Hist,
LacZ+BH ViR RS i v B J5URL 5 A NE.coli
DH5a, #ALR R T LB AR (Amp+), $EHAEAL R
ki, LA pGBKT7-hTERT. pGBKT7.
pGBKT7-Lam Bt ki A NEREAE Y 187, ¥R T
i 1% - AR SD/-Trp. K B SCE Jfki. pGADT?
HAL NFERFAH A H109, ¥ T FASD/-Leu.
i R A T S 560 560 UF SC P TR S5 h TERTAE FH 4
SePE. FUBHE B ORI c DN AN 31K 7 1 B\
THEHL, N R UERZ FRBLAST#F 5 GenBank ¢
T AT AL IR A AT R LA

2 BFR

AH109. Y187/ RERI V% /EYPD il EAK R
I, HAAWIA2 mm, HARELESD/-Trp. SD/-
Leuw'Pik FAEK. RN, TGief1 JE3-ATHIAFAE,
AH109. Y187/ BER Rt A e fESD/-His P4k
K. pGBKT7, pGBKT7-53, pGBKT7-Lam,
pGADT7, pGADT7-T , Pcl-1%% Jitki 8 AL NE.coli
DHS5o%Hindlll. EcoR 1 B % e UFsE. i
FipGRN145%FHhTERT cDNA4: K g fih 5k A
3.4 kb, Z&EcoR 1 WY %2 iFSE. pGRN145., #;
ApGBKT7iifi & EcoR 1 « Not 1 M1, H
Ve H 8 A BE3.4 kb #AK B 7.3 kb.
BT T4 DNAZEREPEhTERT cDNASE [ o %
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ApGBKT7. $##HUIRL G4 EcoR T« Not T X
Yl e Hind THEEYIIESZhTERT cDNA L8 44
pGBKT7iE#(K1). pGBKT7-hTERT H 4114 K pG-
BKT7. pGBKT7-53. pGBKT7-Lam, pGADT7.
pGADT7-T. Pcll & Uk LPRERVE D4 Ak
NIEREAN M, I 242 HURE BE UKL A NE. coli
DHSo, $&HUTR 28 1 V) % 2 1E K. pGBKT7-
hTERTH# Ak Bikk 2 id2-4 diE 7%, Fif1-2 mm. i
pGBKT7-hTERT H 41 {41k ¥ il & 5 IR AH109
P REAN A= K TG 3 . B- 1= FURH I P 74 52 B 6
JEE 3BTRS S 7, pGBKT7-hTERT. pGBKT7.
pGBKT7-Lam# 4k IS M 58 h, A WA 2
MG TPl AL AT [ V40 minff L€, JF
W i) S 20 € 0 R (12). Ui BlpGBK T7-
hTERTGHEE H B4R 3 (LacZ) k. bk
AL IRAUE T pGBKT7- hTERTANELAT
PO H G AR K (LacZ) FIA 1E . cDNASCEE
k3 Adet. Leut. Trpt+. His+FIPE 7284,
B-F- LG B 7 E BB A 27, 1 haf i
BT AT 7N, 3 hih Bt B se
5, HR v AR 428 hm Ao W] i (e
A Lk F|Ade+. Hist. LacZ+BRHME 12
(13). JoORE B 480 o B 41 i 5 AS O S50, B-~1- LB
T8 B 7 5 BV DE RS 0 AT 2 7Rp GBK T7-h TERT#%
Y 18740 b o os i 5 LR g PE(1814); A5
ANSCEE ORI AT B S em & P, T LR, cDNA
P A [RIPE A L 74 B o B b i v £ 2
NI, FPET A BRI 6 Tk A
cDNA/T1, M fi143 )& T-STAR. PAWR. I-1.
SMARCBI. LOXL3HIHKR3.

3 e
H HA 5 it b7 il e F5 4 FH IS 1) = 2/ DU 2 25 44 K
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B 3 Ade+. His+FlLacZpBI45apE.

N
y

Ui R 5 iR AH BLAE FH B30 ) 2 AR I ANE 2,
A7 K i L P 4 8 A A0 LR AN AT 2 T, /EDNAK
T E 5 AR B 11 2 28 A A 25 [ S8 A7 4R Tk
BRI, )0 Al W0 LA ) v R g 4 1
O F T K 11000 kD™, 5 Af 3 0 #LS i
AT REIEAT HAR T 1 2 5 S A il 45 44 A0 1)) BE 1) 3
P BIEST Wh TER T AE it hor Ff B 6 1) o8
H LMK AN M 3 b 3 0A, 1 v ks 8t B 1 1)
AR R AL, b i b s 1 KPR —
B ok v RS P R ATy AR VE .
hTERT- 5 hTRAJ AR i B B ) SEAAZ 0, DL
RIBGRN A B ST ) Gk, [AIhTERT
J2 i 176 c DN A SCJ2E DL AR I s bz AH 5C 2 1 2 i i
DRI PR B R A 1 1y L B R A8 52 A (1) i
IZH, A0 FRATT RE 8 R 45 i b AH OC B 1 4 1R
fit 7 E LT B EREXUR AT BOR YRR “AH
HAERFABE” (interaction trap)/& T 10434F K
SE IR ST A AR TAE R AR A T
15, PEXRERFFE S TG ALAMIIAN LR |,
Stanley Fieldsf1Ok-kyu Song T 19894 Hi 4]
AR NL IR, IR AT G E TR AR A T S 5
Jr e RN N L A T 5 e B AR
15t [A] 2 A5 RAT A BAE L, i s A B 1 A
V2 55 TN 1 TUR AR A FH I A S0 o 1 )5 2 B
FEDR. GALARE i3 8 ol o 4544 BT BLgy
FE The EAH BN A S5 R4 il DNA

454 X (DNA-binding domain, DNA-BD)Fl1#% 5%
Ak 4 Ky (active domain, AD). DNA-BDFIAD
B3 SR FH AN e W0 B 5 I N, 4 M o kAR
AHEAE R B, D) 23058 82 1) GAL AR, 5% X35 7,
A9 )8 211 U I DR A 3 . A A A A AS [ 1)
SO RE A T 2 X VIR G A L4 45 3 5 A7 A
AR R AT R I PR AR R R DR, T
A Gl AR R — R RIL, JEH S| T B RE
%, QR A 2 B A I IEG A LATE 73 AH HLAE
HH, W{#DNA-BDAIDNA-ADIEAE—#E, WA
B A BIA AR HAE G ALAR) B 6354 D RE 7L,
PSR S LN (lac Z R His3) I IA, T8 A %
IE B E (10 3 28 177 56 F A 11 0 IR AH F A FH B AEAE.

His 2 i 16 BH 12 B e o g o5 R D 22—,
FEAAF KAL) B — AT A B AR KB T B,
I MK B Bk A A A 0 8 T Y AT AR
FER A R A RR PR R . B 355 9 P B 1 A7 A
HisZiwKEI %, ESD/-His AR En] BLAE
K. 3-AT 2 W BFHis 345 11 (His 3p)ffse g+ MEA il
7, TR IE LR AR K P I HisiB T &,
BATEAHL09. Y187WEREE 43 ¥Rk 04 2.5,
5. 7.5, 10, 12.5. 15 mmol/LZAN[F]3-ATH &
(1)SD/-HisBi ¥k I, 4558 % I, Toi 1 Ji3-AT
[A74E, AH109. Y1870 BERFEII A RELESD/-
His i EA K, RIHAHLI09. YI187EERFR# TG
HisiBInEIAI G, ToAAETE AT INA3-AT,
His ] LAEA — AR H A 80 i i 15 2L . i B
AH109. Y187 EF# ) AREFESD/-Leu. SD/-
TrpPAR AR, HEEfE 25375 Y PD AR 1A
K. BIORAHI09. Y 187MERE R FE 1) Jk K K A 3%
BT 5 8207 e cDN A S (1) 75 22

ik, AT e DR T hTERT U5 AH Rl &
T A #£L B AKpGBKT7-hTERT, 43k HL 5 hTERT
AHELAE H ) S b AH O 81 1 23 1 3408 T R AFIY
S BEAI. PR T R E UL I B R R N R A
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DAL 1 2 TR A, 0 i B 4 11 23284, Aot P B 4
MU FELE LB PERT 7R 3L 2B, RIAEES F= 1 )
PERKFERER 75 HAR AT mm, 75 x)
BRI B (R A REAE 1% RGP AT T
hTERTIF MG & [ RIS EAE R kL L 2-4
dif R I%, HARIE1-2 mm, JFBE R I7 I 8] 2 K
YEIBWI K. X WIhTERT VS MH @l & 2 o0 2
TEEAEH. T340, A S mliAr e s Wom i VeI 2
F0 4 HAE G R A SRR R IA, WAREME N
VP ER . FRATIRI ] SR B0 -1 LR 7 i A1 v 6
JE S EN > M AE Seh TER TS AH il & 26 116 H 5
S TE, pGBKT7-hTERTAF & i cDNA SCFE )
pGBKT7-hTERT$§%iT§kAH109~'§CDNA
SRR TR Y 187 24 A A s AR 4 i =, Tl
ﬁ:é&ﬂi%%Hlsi%iﬁﬁfzSD/-Hls/-Leu/-Trp
BeprRE AL B K, B His+Leut+Trp+ Pk v
BRR R 2 i e 6 4/ SD/-Ade/-His/-Leu/-TrpF
BRI, WL T S R A de K IE X BRI BB
P, d i 8 B2 FUBE T I A v R BRI 2 A
X Ade+His+Leu+Trp+FH P v BRI — 25 4% 15 5

.LacZﬂ%iﬁﬁ*ﬁﬁ SRS AR BH . 8007 K
PEPES T R 2252 T 6 S5 pGBKT7-hTERT

kiﬁﬁﬁﬁaﬁﬁa PEvEpE. fhA15r A2 S-STAR.
PAWR. I-1. SMARCBI. LOXL3HMHKR3. %
A NATT G A A U B 2 I PR 5 i b 8 A5 A 4
5

IX — 20 ] B v Rz A O B 1 1) g A 5 A
[ Th g A A We? PRI 7R HKR3PY,
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T-STARZ 5 T 41 sk AL AR L RS, nlfig S
2 Hu 175 6 4 T A LA D) R Y. LOX L3 H] g
5 IR EFYEAGTE AT — i IR DRIk 152 4 5 1.
18 v A OB, v I s s s e 2 T PRI L
TIIEANE 2. IR AT FUX 64 1] e A v B AH 5C 2R
FE )2 T g % H S5 hTERTR 0L TG 58 %4
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