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AeRF3a5survivinfE BE1EH BV S8 9 1

LT
(P A 5 00 7 TREHCE M RSB0, PG BRI T, AR 030006)

HE % — K k48 B 5L A T eRF3(eukaryotic polypeptide release factor);Z —#rGTPase, '€ 1L
W — KRR FeRFIBAE M, 5 @i B AiRAdE. @it dRA%. @iCA T it BT
ARAEITAEA K. I B4 fa I T eRF3A W #r——eRF3a#f=eRF3b, 4 4| & GSPTI#2GSPT2(G, to S
phase transition 1/2)#& B %5, A % (survivin) £ 4K ILE) R ARA ) 44 B 304 B % , & ?ﬁ‘ IR A%
Qe G T he, AT A sl e A, AL minh L3, g ey A R F 42, eRF3
Fesurvivin#k 5 28 16 B B A= m Jo B T 69 dx A8 K. 1% L3 F 09 AT BAAT 5 & B, eRF3 %ﬂsurvwmﬁ—fﬂ‘
HMEAF X Z. AR — 3 eRFIa#ATHAE R R, KA BEH R L Fepull-down B A 447 77 ik
& K B iEeRF3a(1-72aa)#2eRF3a(1-36aa) 5 survivindg 48 Z4E Al x % . %4 R & 9, eRF3a(1-72aa)#=
eRF3a(1-36aa)¥) =T VA Gsurvivintd Z4E A, & 4 2 eRF3a5 survivinAd ZA4F A 49 x> 45 3R T 4L
NR 5% 1-36aaZ 18], A A 3t —F4E 2 eRF3a89 Ns# 5 #3%, 5 survivinth B 1 A 5 4m e 2] 27 A= 2w i,
BT e AR T R L.
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Analysis on the Interacting Domain of Human eRF3a with Survivin

Li Fang, Xiao Ruilin, Chai Baofeng*

(Key Laboratory of Chemical Biology and Molecular Engineering, Ministry of Education, China;
Institute of Biotechnology, Shanxi University, Taiyuan 030006, China)

Abstract  In mammals, two genes, GSPT! and GSPT2, encode two distinct forms of Class II polypeptide
release factor eRF3, eRF3a and eRF3b, respectively. eRF3 is a GTPase associated with eRF1 in a complex that me-
diates the release of nascent polypeptides. Some studies indicated that eRF3 was involved in cell cycle regulation,
cytoskeleton, apoptosis, and tumorigenesis. Survivin is the most powerful inhibitor of apoptosis gene ever found. In
additional, survivin is involved in cell mitosis and angiogenesis etc. Both eRF3 and survivin are associated with the
regulation of cell cycle and apoptosis. Our previous studies demonstrated that eRF3 interacted with survivin in vivo
and in vitro. In this study, we have truncated eRF3a, and verified the interaction between eRF3a(1-72aa)/eRF3a(1-
36aa) and survivin by using the yeast two-hybrid and pull-down assay, respectively. The results suggested that both
eRF3a(1-72aa) and eRF3a(1-36aa) could interact with survivin, therefore, we concluded that their minimal interac-
tion domain located amongst 1-36aa of eRF3a. Accordingly, the results provided the data supporting for further con-
firmation of the N terminal domain of eRF3 cooperating with survivin involved in cell cycle and apoptosis regulation.

Key words  Class II polypeptide release factor; survivin; interacting domain
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T8 2 L1 0T A DR )RR T8O H B A
PRI JE — AP B SR AR R A B R 2k i
P A T AR 0 K BB IR 1 eRF1RTeRF3 1 2
eRF3/& —Fl /N G TPase, ‘& Ph heRF12: 55 7 £ JIk
HER PR M. eRF3ME 2 — M 2 Dy REHE 1 i, &
L an i A A SR A ke, 4 TR
o R A AR R ARG . I FLBI ) P, eRF34T PR A
G (9 3 28, 43 53] Kyt GSPT 13 DX 43 5 f)eRF3a A1l
GSPT23: [N 45 [fJeRF3b!" . GSPTI{ImRNAKIA T
HEURF S, AR AL h RIS, JF HAER 401 5]
B b A S ACP AR 22 57 GSPTImRNAJK
SP-AE M B e TR A0 Ll ges AT BT RS IS, e
IR A W o3 AR KR ek, 5 W eRF3am] fE
55 90 M R S BRI T AT G, T2 5004 St
o

A A7 FsurviviniZ §# T 41 ] & [ (inhibitors of
apoptosis, TAP)ZC 5 (1) f /N 8 01 o 2 K 5 3l
il caspases £ FABENG P, AT BH (-4 4 40 )i oE
T T TAPSR 5t — & A 2~34> RN
A it IR 9 FEIAPEE & 7 41 (baculovirus IAP repeat,
BIR) 45 # 3 LA A J HE A S AR 45 #7 SurvivinZhi 1)
Bk, S — INAETBIRIBE X, BRIk A& A
TR 451, AR LoV iE 45 1th 45 74 (coiled coil), 1445
¥ 55 b g8 A AR A B, FE IS 41 fo b, survivingg
I A% P G (0740 18 52 75 44 (chromosomal passenger
complex, CPC) 1) 0 B2 il oo ft, 5 40 i J 35 8 45 41
K, AT 225y R H I R 0

i e L, eRF3aflisurvivindli 2 5 40 Mo F 1
MM T B4, AR R, —FE
WA BERNE? A % AT UE S, A ZKeRF3A
survivinfg AH B U HAH B AE ™. Survivind F1{Y
TATIRA E MR . eRF3IFHN. MAIC= AN ) fig 45
R I A0 (). A7 BE 5T 4 B, eRF3IIMES 1 B 15
PABP(poly A binding protein)4 &, 5 4 FrmRNA
AR E™M, CRImE IR SeRFUHEAEZ 5 EH

eRF1

Upf2

IAP PABP Upfl Upf3
{ 4 { {

N N ]111: 111 e

Ell eRF3ZH KR HESEBWRIESE THK(17-18]284%)
Fig.1 A general structure of eRF3 and its binding
protein (modified from references [17-18])

A TR A IR ARG R, S5 UPFL, UPF2 A1
UPF3(up-frameshift protein)f FEH, 25 Tc XA
FIMRNAFE AR AR, A SEeRF3 4T [ AN A G A5 1A
“AKPF”(N-terminal IAP-binding motif of eRF3) 1] 5 1AP
e g A, (2 HE P T ER ( Wi caspaself) I 1, TAP
9z =4k, I fe 2t e i - IR 4, survivinty
eRF3 IR &5 Ko SR T A FHWR 2 A B 5 R ) 1% B
WAAZ AA S pull-down 5 iEAF5E T eRF3a 5 survivin
AR S5 R 45 R 7R, eRF3affINA b 454
I8 Ssurvivint FAH B AE . BIF70 4 R oA 2 — 221k
SieRF3a g survivinip[RI 1 HI 2 55 40 i J&] 30180 4 1
TSRO T B SR

1 MRS
1.1 E#R5RAL

E. coli DH50.. E. coli BL21. R} HEAH109LL
JFRIpGEX-6p-1 FIpET-28a4) by A 526 % {5 A7
1.2 EZEH IR

fit il 71 (Easy Taq DNAZE 5. EcoR 1. Xho 1.
T, DNA%E % il ) MIDNA Markerl¥J 1 TaKaRaZ\ 7], 5%
TR S 1Y) m e KRR IR A A A s I [FDEG
71155 (Gel Extraction Mini Kit) FI1J5ki fh #2877 &1 (Plas-
mid Mini Kit)/4JFBioMIGA 2 7] »
1.3 ER&%HER

AT, T35 DR 3 0 2H SR A 2t 1) 5
R RLI Y WL,
1.4 FERZEERERFUANES WL EHRMA
i

iz FIPCRH K, 4y Jj LABF393/BF394 IBF393/
BF3964 514, pGEX-6p-1-eRF3a ki, 471 K /)
4216 bpftleRF3a(1-72aa)3k K F Bt [l Wi 41k )5,
4% 5l Fl EcoR 1/Xho I EcoR 1/BamH 13 4T XLl 1],
TR H IR B g3 Jall o 422 DA R (1) i XU 1) 1 48 1
pGEX-6p-1MIpGADT7, 13 #| & 41 i i pGEX-6p-1-
eRF3a(1-72aa)(Lab code pBF102) fll pGADT7-eRF3a
(1-72aa)(Lab code pBF104), H5 & AH [A] ¥ 77 ¥,
43 5 LABF393/BF395F1BF393/BF397 4 51 4, ¥ 14
K /N 4108 bplfjeRF3a(1-36aa)dk K F B, 4 7 5 41
J5i ki pGEX-6p-1-eRF3a(1-36aa)(Lab code pBF103)£!
pGADT7-eRF3a(1-36aa)(Lab code pBF105). 4= K:survivin
1 1 % ik it kipET-28a-Svv(Lab code pBF036). %
W2k A8 {5 RipGBKT7-Svv(Lab code pBF052).
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F1 BRHERSY
Table 1 List of oligonucleotides used in this study

SEHG R I HI(5—3") Fg i 1

Lab code Oligonucleotides sequences (5'—3") Purpose Note
CCG GAATTC CGG ATG GAA CTT TCA

BF393 EcoR 1
GAACCTA Cloning the eRF3a (1-72aa) to construct
CCG CTC GAG CGG TTA GTC TTT CTC ~ POEX-6p-1-¢RF3a(1-72a2)

BF394 Xho 1
TGG AAC CAG

BF393 - Cloning the eRF3a (1-36aa) to construct

BF395 CCG CTC GAG CGG TTA GGA ACC pGEX-6p-1-eRF3a (1-36aa) Xho 1
ACC CCCTGGCTCT

BF393 - Cloning the eRF3a (1-72aa) to construct

BF396 CGC GGATCC GCG TCATTT CTT AGG pGADT7-cRF3a (1-72aa) Bami I
AGC ACC TGG CGG

BF393 .

Cloning the eRF3a (1-36aa) to construct
BF397 CGC GGA TCC GCG TTA GGA ACC pGADT7-eRF3a (1-36aa) BamH I

ACCCCCTGGCICT

pGADT7- eRF3a(Lab code pBF054). pGBKT7-eRF1(Lab
code pBF053)35) 4y A S 4G % R A7
1.5 BRI KI0

P RE 1R AR AH109T YPDR 4 8% 9% 2k 130 °CH%
F%. ¥ I 4] i bipGADT7-eRF3a(1-72aa)/pGBKT7-
Svvit B AL I REAH109, ] 2K 4> HTeRF3a(1-72aa) Al
survivin[PJ 4 B/ F ¢ &R ; pGADT7-eRF3a/pGBKT7-
eRF 3L 4 1k % BEAH109/E 24 BH £ X% i pGADT7/
pGBKT7-Svv fll pGADT7-eRF3a(1-72aa)/pGBKT7 }t
e A % REAHT09PE 2 17 ) . &% i SD-Leu-Trp
SRR, K e % A K I BH 1 i 1E— 20 I SD-Leu-Trp-
His-Ade P B AT ™ 12 A Gt ik o d 2%, % BH PE 5 B
HEAT B-F- FLE 17 Wiy 35 12k 43 A, LA K AIE SZeRF3a(1-
72aa)flsurvivinJAH EAEH G R FIFE, H iR J77k
43 MreRF3a(1-36aa)flsurvivin i AH B AE R R
1.6 Pull-down%#f
1.6.1 & &% & GST-eRF3a(1-72aa). GST-eRF3a(l-
36aa)feHis-survivind)F-F & & BRI EL KA
J5t FipGEX-6p-1-eRF3a(1-72aa) FpGEX-6p-1-eRF3a(1-
36aa)ik LE. coli BL21(DE3), ¥4 & Amp™F-#; pET-
28a-SvvHEALE. coli BL21(DE3), ¥ fiiKan™F-4, 37 °C
5Tt BB s e B T AH BT E IR LB ARG R R,
37 °CHiF%, 22Dl £/0.6, I AIPTG(Isopropyl B-D-1-
Thiogalactopyranoside, 9% /% °40.1 mmol/L), 37 °Ci/5
S, (A5 AN 1 SRS DR ) 2 0A R AR R . 7
KR PR A L, 4 R R B R S
m, FH12% SDS-PAGEZ)#i H i) 85 FH AR A o

1.6.2 Pull-down##7 4T Zr#reRF3a(1-72aa)#l
survivin R EAEH S &R, ¥ 54 GST-eRF3a(1-72aa)
FiHis-survivinfill & 55 1 1K & B AE 2 51 720 mL
50 mmol/L Tris-HCIZZ ¥ = i 75 i i, 250 i 4R
. B S A A & (GST-eRF3a(1-72aa) 1) L ik
55 EOF 4 (R R A B GSABUK A 45 455~6 h, Hl_Eik
50 mmol/L Tris-HCIPEZ: A% 15 A& A Rl & 8 E
His-survivinff)_Fif, {355 Ol e fEGS4B_EHGST-
eRF3a(1-72aa)4h &, UK i it %, H50 mmol/L Tris-
HCIE L4811, B WA FH 10 mmol/L GSHE 2%
MOBUE I 25 5 AEGS4B E IR . FHVEIR N iR
5l 2% K, BLRS 8% - GST-eRF3a(1-72aa) {4y ]
P ) J, His-survivinff 24 B0, 284712% SDS-
PAGE#Western blot3 #1, Western blot/fr H — $it 4
Anti-HisHui&, — 14 BOR B AR C 1) 1L = 5t IgG.
5 B AR [ 1 732 43 B gk — 20 4k A4 eRF3a(1-
36aa)Flsurvivin P AH HAEH K R

2 HR
2.1 FRIZEAFRIEFRRIFNEE X232 B RALAY
iAkES

T I RE U Z% AE Fpull-down 5 725 43 T 45—
S Pk e T 8L IR 1) 4 R A4 2R 1 S survivin &R [ 1A
HAEFHCR, KR4 J5 1k, FIAHN 5908 34 B 1)
£ A BreRF3a(1-72aa)fleRF3a(1-36aa), J73 5l 7
i B A% R IA BRI RERIA Bk, R g AR
. pGEX-6p-1-eRF3a(1-72aa). pGEX-6p-1-eRF3a(l-
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36aa)Ld K pGADT7-eRF3a(1-72aa). pGADT7-eRF3a(1- pGADT7-eRF3a(1-72aa) flpGBKT7, 43 il 3L %5 4k, %
36aa). PCRY%:C(K2) M) %52 I, ik uE sk, BEAH109T4 ¥k, 7ESD-Leu-Trpks 77 3 1 9 1% BH ¥4 7
I 1R R 7 20 J5oker vp 1 B S HE IE A, T — W, PRECE T8, 40 5d SD-Leu-Trp-His-Adefk [ 71 1%

S IR (R IE RV (A ELAEH 04T o FRAE AR S, BEAT B FUBE T RS P A AT
2.2 EEE X232 E St eRF3a ) 852 K 5 survivin SEHAEI3A, #ikeRF3a(1-72aa)/pGBKT7-Svv 1) ¥
RIMBE1ER REFRAR AR A Sk W5 (0, RS A R 7 5 TR — 2, ira B

h T W 5TeRF3alf B A4 5 survivin e 40 il 4 1) S0 L) € I B S AR 4k, R B eRF3a(1-72aa) 7E 4
FHEAE DG &R, FRATTH H 415 kipGADT7-eRF3a(1- Ji A B 5 survivinA BAF o
72a2) MIpGBKT7-Svv A [ 1 %) B pGADT7-eRF3ail M8 S, AR R )7L 54k pGADT7-
pGBKT7-eRF1, ] %X} MipGADT7MIpGBKT7-Svv. eRF3a(1-36aa)/pGBKT7-Svv /i ki, HE 47 2 FL b

A M 1 ® M I (@ M 1 D M 1
bp bp bp bp
750 750 750 750
500 500
500 500
250
250 250 250
100
100 100

100

A~DIK IR N A FbipGEX-6p-1-eRF3a(1-72aa). pGADT7-eRF3a(1-72aa). pGEX-6p-1-eRF3a(1-36aa)FlpGADT7-eRF3a(1-36aa). M: DNAZ> T
HbRUE; VKB 1 PCRY 184 .

A~D represent the identification of the recombinant plasmids pGEX-6p-1-eRF3a(1-72aa), pGADT7-eRF3a(1-72aa), pGEX-6p-1-eRF3a(1-36aa), and
pGADT7-eRF3a(1-36aa), respectively. M: Trans2K Plus II DNA marker; Lane 1: PCR products.

E2 ZAMRKAIPCREE
Fig.2 Identification of the recombinant plasmids by PCR amplification

(A) (B)
- = i ~ * = €
pGADT7-eRF3a(1-72aa)/pGBKT7-Svv pGADT7-eRF3a(1-72aa)/pGBKT7-Svv
. B = & * B = =
pGADT7-eRF3a/pGBKT7-eRF1 pGADT7-eRF3a/pGBKT7-eRF1
pGADT7/pGBKT7-Svv pGADT7/pGBKT7-Svv
pGADT7-eRF3a(1-72aa)/pGBKT7 pGADT7-eRF3a(1-72aa)/pGBKT7

A B-2FFUHE BT L )W eRF3a(1-72a) Mlsurvivin AR EL AR 15 BT JRORT A 08 FROA 22 2245 4R o D DUAS B R ); B B-F LA s 41 20 A
eRF3a(1-36aa) Mllsurvivin i AH LA S B FEORT B PR

A: B-galactosidase activity analysis of interactions between eRF3a(1-72aa) and survivin and the positive and negative controls (four clones displayed); B:
B-galactosidase activity analysis of interactions between eRF3a(1-36aa) and survivin and the positive and negative controls.

El3 BEEWZL32 3006 9 FTeRF3a(1-72aa)/eRF3a(1-36aa) Ssurvivin B E1E
Fig.3 Interaction assays between eRF3a(1-72aa)/eRF3a(1-36aa) and survivin using the Y2H assay
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(A) 1 2 3 B) 1 2 3
GST-eRF3a
34 kDa — - (1-72aa)
| ———
—
17 kDa— =y S Hissurvivin  17kDa— “  anti-His
©) 1 2 3 D) 1 2 3
| GST-eRF3a
30 kDa — S— -
17 kDa — - . His-survivin 17 kDa — = anti-His

A. C: 12% SDS-PAGEZ} #pull-down ¥t it 77 4, 1 7% fil & K [ His-survivin @ [5 52 76 K58 8 E 19 75 45 25 11GST-eRF3a(1-72a2) 8 GST-eRF3a( 1 -
36aa)fifizh; B. D: 28 HI%HN TA. CIftWestern blot% 5 €l (T FH L& Manti-HisHifA). A. Brikid1 & 41k [1GST-eRF3a(1-72aa), Vkiti2 & 4lfk
I His-survivin, JK i3 /£ GST-eRF3a(1-72aa)fIHis-survivinffipull-downig & 4#; C. D ki 1 /& 41k (fIGST-eRF3a(1-36aa), ¥k 12 /& 4l 1k (¥ His-
survivin, ¥KiE3/2£GST-eRF3a(1-36aa)FHis-survivinfpull-down i@ &4 -

A,C: the pull-down products were separated using 12% SDS-PAGE, and showed that the fusion protein His-survivin was pulled-down by the bead-
immobilised GST-eRF3a(1-72aa)/GST-eRF3a(1-36aa); B,D: represent the Western blot analysis respectively corresponding to A, C (using anti-His
antibody). In figure A and B, Lane 1 represent the purified fusion protein GST-eRF3a(1-72aa), Lane 2 represent the purified fusion protein His-survivin,
Lane 3 represent the pull-down mixture of the fusion proteins; In figure C and D, Lane 1 represent the purified fusion protein GST-eRF3a(1-36aa), Lane
2 represent the purified fusion protein His-survivin, Lane 3 represent the pull-down mixture of the fusion proteins.

El4 eRF3a(1-72aa)FleRF3a(1-36aa)5survivinl B {EF B9pull-down 5> 17 F1 Western blot:E &
Fig.4 Pull-down assay and Western blot analysis of the interaction between eRF3a(1-72aa)/eRF3a(1-36aa) and survivin

WM, 45 R EBBT R, &K BHeRF3a(1-36aa)(E
20 f N AT AR e S survivindl BAF H .
2.3 Pull-down75 7% % #TeRF3a&) 52 K S5survivin
R E1EH

K T DA eRF3a#l i A& 5 survivin ¥ 4H 1L
EFHSE R, FATR A A S pull-down 7 ¥2: 5% 13k 45 1
AT I AE . T 41 iR pGEX-6p-1-eRF3a(1-72aa)-
pET-28a-Svv /) Al AL K Ht i, R IA Rl i I GST-
eRF3a(1-72aa)flIHis-survivin, 12% SDS-PAGE % #T,
I3 AIAE S T840 35 kDafi120 kDakh I T — 458
|AL, SIS R A RN &R TTELe
i BT 3 35 47 pull-down 4y #7, UM 77 1 2212% SDS-
PAGEZ #, 45 3 W, 785 FH M RO /N A1 ) ik
P 5 4 5 (4A), 1 W GST-eRF3a(1-72aa) 5 His-
survivin/E RSN ] U EAE R . AR 5, 25 (1 GST
FIHiskr 25 3 A LAE . Fanti-HisPi A%} ik
JBt 7= 4334T Western blot 73 #r, 738 M4 A I 1 His-
survivin# A, Hpull-down 73 #7145 FAH— 2 (K4B).

#pGEX-6p-1-eRF3a(1-36aa)i% 1k K b 1, H
[F) K 1) 75 70 %6 48 A4 8% 1 eRF3a(1-36aa) fllsurvivin
A AT I EATHTSE . 4 GST-eRF3a(1-36aa)dk1 T 5
MZiB G, 16 K/NZI30 kDakb A7 Jri 4 1 4445, Kb
L1 —3. Pull-downyt it /=44 12% SDS-PAGE
23 M (E4C) M Western blot’s 72 (K4D), 78 5 B
X HEOK /N AR ] A A7 8K #8475 v 2% A7, 3R W eRF3a(1-
36aa)survivinfEAARSMIAR AT LUAH ELAE

3 Wit

S R TSR 1 AT EUR 22 B 1 5ok LA
H, Z 5k & iR Z A0 e 3 1013 2 112, )
JEMAICES # IR D) e BF SR 2« K T-eRF3[FINUiij
25K 48N terminal domain, NTD)H I ¢ H 51 4 A i
o RETEAEEA FIFANIRSY, AN B TR
PELAEPT T I0, r P B A0 0 PN 45 4 Sl A
eRF3 K [ it 57 i 7 2 (aggregation) 5 & ¥ 4 A4 (amy-
loidogenesis), T s BB 75 A 2 2 (prion [PST]),
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FEN FL B0 40 o+ e RF3 A N 45 #e a5 B ) 28
BL, AR A 1) R A R TSR, v LU 2 B i 1 5L
FEAEH . thtl, FAT A5, eRF3 1N 45 F 38R n]
fie e — M43 T fL(molecular hub), AR 4% T 45 5 1141
WO 7> 1 IR AS A, 8 15eRF3 D g, B 4 Bl itk
Tt 55 20 i 9 LA RE R .

A FURTeRF3alf) Nty 45 44 S8 AT 17 P IR
FLGEAZ, YT /KF- EAE B, 7E 44 P 4heRF3a(1-72aa).
eRF3a(1-36aa)n] LA Ssurvivinfl & 1F H, 5 8 7
eRF3afisurvivindH B FH (1) d5 /N 25 K S8l 5 W)
eRF3aff)Nii1-36aalX 15 v] fE 1 i 5 survivindg [ 41
HAER, JLRIZ 5 g0 B A A0 M0 T 4 il A,
R BRA T2 RZ S A A 4 A R 407 AL
DL AT BN N B A2 D RERIF B AL T 430
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