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aXE T ox KW OB £ KEzZ E R REE
(20 5§ TR A A 600, AL DA R ST, R 030006)

WE LA NF4mRNA%## (nonsense-mediated mRNA decay, NMD)Z —# £ £ 49mRNA
JR & WA, FT VAR B e iR A 32 97 44 1k 98 28 F (premature termination codons, PTCs)# 5%
HERA AL Fme o TAHLEAZAEBFE. FLRZAZEDBNRT O —A 0L, 2
HANMDI& 2 695 54 B T 8 0 & 5 A4 R B R AR ey b 5 5 F AUk, ARG LR A
%A & (Euplotes octocarinatus)# B 40 ¥ % % 5F . 545 2INMD B F EuUPFI. EuUPF2. EuYl4a.
EuY14bAEuMAGO#) 3B . B4 R 48 R A=K Shpull-down 52 B #7452 7 & B T 18] 6948 ZA4F A %
% : EuUPF189CH% ) 3% 5 EuUPF2 49 C-3% £& 4 3% 48 Z A A ; Y1489 P A~ ) JR 4K (paralogs)EuY 14afe
EuY14b, 4 A mRNA% 5% 4, ¥ 5EUMAGOR A A ZAE A, R A A HmRNAS BT i545 5 &
#i(exon-exon junction complex, EJC)#94% . —7% @, EuUPF149CH4 #3k 5 EuY 14a L 348 ZAE A,
4543 3 FmRNA_L; % —% &, EuUPF1+] vA:8 i EuUPF2 5 EuMAGO#8 Z4E A, /&4 B 5EuY14a
#2EuY 14bA48 Z 45 A, £ EuUPF 144 % 3| %% mRNA L. %, EuUPF1i@ it AAt 7 X 254 fEmRNA L,
B FEF AL R B, TER 7 49mRNA, B A AN RARA T AL TFELERTHFEZAY, M ik
& TEHELE, BRAREIAA, IRBEICH FMRIEICH) AATNMDIZ R 83k 4 T #Al R @i+,
A23X B AT NMDI& 12 EAR 49 5 F A A RN R .

xiE JUhiiE b NMDig4R; 4 PR E & 4k; UPFL; Y14

Preliminary Analysis of NMD Pathway in Euplotes octocarinatus

Shi Wenxin, Wang Mei, Chai Yangli, Lii Jia, Zhang Zhiyun, Wang Gang, Chai Baofeng*
(Key Laboratory of Chemical Biology and Molecular Engineering, Ministry of Education,
Institute of Biotechnology, Shanxi University, Taiyuan 030006, China)

Abstract Nonsense-mediated mRNA decay (NMD) represents an important mechanism to monitor
mRNA quality, which can distinguish and degrade aberrant transcripts harbouring premature termination codons
(PTCs). However, the detailed mechanism is not fully understood. Ciliates are regarded as the earliest branch of
eukaryotes, and studying on its NMD can help us elucidating the mechanism and evolution of this important process.
We identified a group of NMD factors from genome of ciliates Euplotes octocarinatus, EuUPF1, EuUPF2, EuYi4a,
EuYi14b and FuMAGO. We demonstrated that EuUPF1 and EuUPF?2 interplayed mediated by CH domain of EuUPF1
and C-terminal domain of EuUPF2. Two paralogs of Y14, designed as EuY 14a and EuY 14b were identified, and both
of them interacted with EUMAGO protein, a core factor of exon junction complex (EJC), as a marker complex of

NMD in eukaryotes. Furthermore, we displayed that interaction between UPF1 and aberrant mRNA mediated directly
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by Y14a and or mediated by UPF2 and EJC (MAGO, Y 14b, Y 14a), respectively. Thus we hypothesized that both EJC-
independent and EJC-dependent NMD pathways coexist in ciliates Euplotes cell, based on the consideration that the

content of intron in genome of Euplotes is less than that of higher eukaryote and more than that of lower organisms

such as fungi. However, the detailed mechanism of this NMD pathway remains to be investigated.

Keywords

FAZ LW i e R 308 32 B 5 B K 2
L AR A T 4%, A mRNA R 5 & 42 1) & 2 A
AR B S D RO, T A T U mRNA [ fiff 14
1% (nonsense-mediated mRNA decay, NMD)#J P4 K )
B M 5 B B AT £ 11 % 3 F-(premature termination
codons, PTCs) ) ¥ sk A%, DA il 50 24 2 1 0 AR 2R
X A A BT R A% . PTCsIB 77 A T3 K &R Al
¥ SOMRNARY I Tk #20), Fow] e 5 80 2 i A%
P AR B R AR Ak, NMD ] % — R 51
B A B EMRNA PRI, SR TTNMDI& 1% ) = AR
BLHITI SR A e 8 B RS 2 -

i 55 HAZ AR YINMDI A% (1 3 3 ifs 2 — R 5
H¥M25, 5 UPF(up frameshift)[Al . SMG
(suppressor with morphological effect on genitalia)
F. K BE FE LA ¥ (eukaryotic polypeptide release
factor, eRF) X 4Mi 1% 42 5 & 14 (exon-exon junction
complex, EJC)"®', UPF 1 &RNA/# Jie B # X 1+ 1)
— 0, HN-3 & — AN E &R D R AN A 2 R (Cys-
His, CH) 45 F35, fift e i 25 1 s+ C-, UPF1HY
ATPBE I PR e B VS 16 T 5 ZINMDI& A% 22 ¢ #
2O, SEEAZAEYY, UPF21C-vii 45 #4355 UPF1
(FICHSS F 3AH ELAE H, e BEUPF 1 RNAfi# e i i
PEE, SMG 1R — K, B2 1UPF1KI[S/T]
QAR A 45 ) (motif), 24 T P RNAE i B 1) 41 55 5 i
a0 FEE AP R R, R
fEmRNA I [JPTC/E, SMG1. UPF1. eRF1HIeRF3
¥ BSURF & A 44, X iF, UPF2E A — MR, 5
SURFE & 1&H [JUPF145 &, [FI S UPF3AMH BAEH,
i HKSURF&E & /& FIEJICHE & 468, MM HUENMD
& 7. il HEICHY14RIMAGO. BTZHelF4A3iX
PR S SRR R AN [ A AR R Y R A
1, Z 5NMDi&4e i B 7 MR A Fr AR, fERERE
AR 8 55 AR Py vh, NMD& 4% 1) R AE AT EIC R
B, FRONPH3-UTRIE U (the faux 3'-UTR model)”,
IR 2 1L A RS B AEPTCAR I, eRF3H T FRE
ploy(A)45 4 8 H(poly A binding protein, PABP)4%i

Euplotes octocarinatus; NMD; EJC; UPF1; Y14

T AN fe & B A AR H, MUPF15eRF34E 46 #H B.AF
F1, JE3) T NMD#& M, M E B 0 71304, NMD
BREEA — MR, W AE 2N, HAED
WAL T HAZ AP IS, A I FEIE S, J5AEhY)
[FINMDiE A% LU R 46, BA — @ B {5 b,
TEWE Y L (Tetrahymena thermophila), NMD i&
AU TEIC, T2 U8 1 UPF1 5 UPF2 A 2L H
B AEH, BUENMDIE 1219 78 3 IR 51 5 HU(Giardia
lamblia)h, NMDi& 1% K] 18 4 141 5, {H 2 A/NMD
BRI TR 7E 5B B (Paramecium tetraurelia) ¥,
.4 % 5 ¥ (UPF3/ENMDI% 42 i & % — 52 I 1
U, B BL, JRAEZIPINMDIE R 0 A RE FE 85 mr, %
FHNMD R 78 A B T B fif A1 A IRNMDI& 12 73 1
AL,

TEAH FL A, AT B A sh 4 )\ Wi 4 b
(Euplotes octocarinatus) NEI MR, BER T — &
JINMD& K ¥ : UPF1. UPF2. Yl4a. Y14b.,
MAGO. 8 i % 3 28 PR B AH BLAE F 9% & B9 70 #r,
PAT B g S )\ D A b ENMD g A% R dE B, 4120 )
B HNMDIg 42 KA B .

1 MRERE*®
1.1 EHRS Rk

SIS FH B B RR AR, EZAE. coli DHSa.
E. coli BL21. ¥ AH109. Jii ¥ipGADT7(AD).
JFikipGBKT7(BK). JiikKipGEX-6p-1F1)ii kipET-28a,
BN S50 S ARAT
1.2 FEEWIRT

fig 1] 71 (Easy Taq DNA% & . BamH 1. EcoR
I. Xho 1. T4 DNAE#: )M DNA Markerd})
TaKaRaa 7]; HERZ BRI BB RKRERFEA
A A I 1B 7 5 (Gel Extraction Mini Kit) 1
JF kL $2 13 571 £ (Plasmid Mini Kit)}) ) T BioMIGA
4y Ay F %) BE(Glucose) FIDNAH AR (fiE: A #)1
4 F-Solarbio Ay &; HARIGSTH 7 [% $i 44 ¥ 1 T
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1.3 £EYEEZESH

J\ W A RNMD B -+ 2 Fl A\ INMDA ¥ J7
B LE AN HUIE R 2H 2040 2 (https://www.ncbi.nlm.nih.
gov/sra/SRX1270740[acen])H tL Xt 15 2], £ /7 41 Lk
X5t 43 M4 Clustal WS
1.4 F|HRARE

DA\ it A b A 36 BR 20 R b, FH e A I DAL
i EcoR 1/Xho 1. BamH 1/Xho 1 %5 5 ME 51 ¥ 9 1
EuUPFI1-CH. EuUPF2-CT. EuMAGO. EuYl4a-
RRM EuY14b-RRMZFEH Jy B, ¥4 % 8 4H i fipET28a-
EuUPF1-CH. pGEX-6p-1-EuUPF2-CT. pET28a-
EuMAGO. pGEX-6p-1-EuY14a-RRM. pGEX-6p-1-
EuY 14b-RRM. pGBKT7-EuUPF1-CH(BK-EuUPF1).
pGADT7-EuUPF2-CT(AD-EuUPF2). pGADT7-
EuY14a-RRM(AD-EuY14a). pGADT7-EuY 14b-
RRM(AD-EuY 14b)A pGBKT7-EuMAGO(BK-
EuMAGO). 5 IF 58 B 41 kb @ I ff, AT T 1
— IR (R ).
1.5 BRI HIZLI

2 B8 % £F F MPT3024-1_(Clontech), = 4H Jii i
pGBKT7-eRF1/pGADT7-eRE3b(FH 14 % HEI), BK-
EuUPF1/AD-EuUPF2 #l BK-EuMAGO/AD-EuY 14a
o3 ) 3 B A N T BE TR MR AH109(Saccharomyces
cerevisiae), 18 it SD-Leu-Trp~- i 1] #) 2 §iii i Al

SD-Leu-Trp-His-AdeF-#x [1] /™ 14 i ik f5, AT i
B, Sy B oy TR A BAE R G &R . LLONPG(O-
nitrophenyl-D-galactopyranoside) & J&& ¥, 1 i il 52
B-F= FUHE B TS 11 (Dano I ROG FEAE), 43 AT 537 [ AH
FAE AR SRR, WS FRAI=1 000%D 0/ I REAH Y
1% 7% W Deoox S N ] 8] (min) 0. 1< Fi BE R £, AL 2
Miller. %4k 7 #7{ FHSPSS 16.0%°,
1.6 EBR4Spull-down73 47

W M 2 1 R A% B 4L 3R Ok KL 5 ALE. coli
BL21(DE3), 37 °C}; 721 - F FH 4 5 o [ 452
TLBW A FREEH, 16 CE IR, MAIPTGH 3
G R R ERIA, WSO RS SRR P, JOER
AARZ(GSTHis) R & EE g, BIEREH
FIHRAE, 5P A MBI GSABIK I I I 45 &,
FHBRBR MP R 2 B2 B, SR I g2 e i H (1)
HE. HBERE SR M. 12% SDS-PAGEX]
RT3, HlES, F Western blotiE 1T 4347 .

2GR
2.1 J\BhiF{NEANMD R F £

NMDi& 42 1A% 0 B BB RS, AN2K
(Homo sapiens)NMDI& 12 K 1 #8568, ALFFUPF1.
UPF2. UPF3. SMGI1. SMG5/6/7. SMG8. SMG9
FAMNE T EREE S REIO)MZ A . FIH AR

®1 AXAINBEREERSY

Table 1 List of oligonucleotide used in this work

LIRS BIIFESI(5'—3) F i e /T
Lab code Oligonucleotides sequences (5'—3") Purpose Note
BF781 CCG GAATTC ATG AAT AAG TGG TTT TGA ACC AAT TTCAGAAA  Cloning the EuUPF1-CH(91-266 aa) to ECoR T
BF782 CCG CTC GAG TTG CTC TCC TTT TGC TAA TTG AGG ACA C construct pET-28a-EuUPF1-CH(91-266 aa)  xjo |
BF783 CGC GGA TCC ATG ATA ATC GTC GAT GAT AGT GAT GAA GAG ACT BamH|1
Cloning the EuUPF2-CT(850-948 aa) to
AAAG
construct pGEX-6p-1-EuUPF2-CT(850-948
BF784 CCG CTC GAG TAC TGT TTT ATT ATC TTC TTT AGT ATC TGATTT Xho 1
CTC TTT AAT
BF785 CCG GAA TTC ATG CCC AAC TAA ACC AAT TCC CAA ACT TA Cloning the EuY 14a-RRM(134-263 aa) to EcoR I
BF786 CCG CTC GAG CAC CGT AAC TTT GCC TGA AAT GTT ATTAAT TG~ construct pGEX-6p-1-EuY14a-RRM(134- 4, 1
263 aa)
BF787 CGC GGA TCC ATG GTA AAT AAA GCC AGT CAA GAT AAA AAG Cloning the EuY14b-RRM(94-219 aa) to BamH 1
ACT CAA construct pGEX-6p-1-EuY 14b-RRM(94-
BF788 CCG CTC GAG TCC TTT CCT GCT GAT TTC ATA ATA CTA CTT GAT =~ 219 aa) Xho 1
BF789 CGC GGA TCC ATG AAG GAC TTC TAT TTA AGA TAC TAC ATT GGA BamH 1
CAC AAA G Cloning the EuMAGO(1-116 aa) to

construct pET-28a-EuMAGO(1-116 aa)

BF790 CCG CTC GAG CTAAAATGG CTT GAT TCT GAAACG GAG GTT Xho 1
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NMD& 42 Bl - 1 5 F1E AN [R] A2 490 1) 5k R 20 250408 e
HEATBLAST /M. 45 R wnsR2 7w, A FEAEYh
NMDEAE K F R BA —E M ER. WWES
TN & AT 2k HL(Caenorhabditis elegans)™, %A % & H
EBICIHI 2003 R ¥; 1E4FE IF (dradidopsis thaliana)H,
BA RKISMGIH ¥, 11 HESMGS-TH & R A
SMG7; 7E BB % BE(Saccharomyces cerevisiae) T, %
HEICHIH A FISMGA ¥,

2 541 E INMDI& 12 I IR 7 HoAA et
WE Hh Y JBE 4 B A 9 FRUPFL[E] Y5 44 UPFlafil
UPF1b, {H% H M EESMGIIA -+, 4774 — AN A
(1) 1% IR B (SMGO L)' 75 ¥ QBT 28 e, RORILT
UPFIFISMGIY, K A FINMDR 1 78 J\ B 7 4 b
g 35 R 4H ob AT [ B AT 23 B, % 58 B UNMD
A4 EuUPF1. EuUPF2. EuYl4a. EuY14b Al
EuMAGO. XJUPF1¥) Tl 58 &5 #4 3 & JE 1R 7 471 3 #r
R, WA f P EuUPF1-CH(91~266 aa) 5 A\ f{JUPF1-
CHA24.21% 1 [FIE T, 122538 & & TR A -k
AMR(E1A). EuUPF2-CT(850~948 aa)(1A)5 A K
UPF2[1)C-ii A 17.85% ¥ [ 14, 11 15 W8 Fi DY s )
UPF211C-¥ii 4 23.86% 1 [R5 4 . EuY 14af1EuY 14b
5 N BY 148 [F]JEAE 53 50 52 17.28%H120.16%, B
#EH — 1 RRM(RNA recognition motif) 45 #4345, /i
SY145mRNAM 45 &, EIY14 ARNALE & & H.
EuMAGO5 A FIMAGOT 65.54%H1 [FJ5 1%, 5 E
H(Stylonychia lemnae) FIMAGO R [7) Y& 14 15 £169%,
5 22 & H(Oxytricha) FIMAGO 8] I8 14 1% £]73%.

X R HEHL L B, MAGOS& — N E L b 3 o sy
[\INMDIA T~
2.2 EuUPF15EuUPF2HI%X %

W AN B RS A R R 2 1R S8 F(PTCs)
mRNA )73 FHLHENMDIR W TR Ol 8. A
(20 i e B e 25 SR o, 2 P R S T
NMDi& 4%, B&ff % BFImRNA . £ K12 [A) A HAFE
FH T/ 11 9 26538 8%, 7E A 5] 33E40 7K 7 1R LR (8] 47
TE— 58 [ 22 522, R FH % RE U2 22 S8, AT %6
WESE T EuUPF1 ) CH4S #448(EuUPF 1-CH) 5 EuUPF2
(1 C-3 45 ¥ 3(EuUPF2-CT)H H. {F F(KE1B).
EuUPF2-CTMEuUPFI-CH3: R 78 K Jigp M 1 40 g v
BEAT K, 2ifk H B & B (E1CM D), AT 45k
pull-downSE 56, i3F— B HIE 52 7 EuUPF 1) CHES #4 35k
5 EuUPF2 1) C-siiy 44 #4383 K AH HAE FH (EE) .

2.3 J\BhiFANREJCLEB Z BRI X R

AHEFEAE )\ A H A0 P o T B B Y 141 A
[F) Y5 R EuY 1 4aF0EuY14b, N T WX A 15
MAGOH) % 5, Fedl 19 5 415 ki BK-EuMAGO. AD-
EuY 14afllAD-EuY 14b 75 il 3t 5% 14 % B} 5 #R AH109,
7 HTY145MAGOM ¢ &, &5 ) & B, EuY14afll
EuY 14b¥ 5 EuMAGOAH H. 1E F(E2A). 8 ilp-F
S0 T B % 7 4> #TEuY 14af1EuY 14b 5 EuMAGO
A H A 5 FE(EI2B). &5 3B R, H5EuY14afi L,
EuY 14b 5EuMAGO I M BAEH B . ATTE— 25
F| FH A& 4hpull-downSE 56 1iF SZEuY 14af1EuY 14b 5
EuMAGOM EAEF K R . X HEHRIER & E

2 AEIFEALKTEINMDIERE FHRZEEL R

Table 2 Comparison of NMD factors from organisms at different evolutionary levels

NMD#% 0[5 7

izmsms NMD core components
UPF1 UPF2  UPF3  SMGlI SMG5/6/7 Y14  MAGO BTZ  elF4A3
H. sapiens + + ++ + +/+/+ + + + +
C. elegans + + + + +/+/+
A. thaliana + + + —/—/+ + + +
S. cerevisiae + + +
T. thermophilia ++ + + 4/ + + +
G. lamblia + +
E. octocarinatus + + ++ +

+RINENMDIE T —Fh; ++R R 1ZNMDE 1B PR +/4+/48 775 H SMG5. SMG6HISMGT; —/—/+3 7~ U SMGT; —/+/—#

7~ R SMG6.

+ indicates that the NMD factor has one; ++ indicates that there are two versions of this NMD factor; +/+/+ indicates that the
NMD factor include SMGS5, SMG6 and SMG7; —/—/+ indicates NMD includes factor SMG7; —/+/— indicates NMD includes

factor SMG®6.
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(A) E (B) a
uUPF1
' B 0.0 900
CH Negative BK-EuUPF1+AD AD-EuUPF2+BK
EuUPF2 .83 * 9 2
Positive BK-EuUPF 1+AD-EuUPF2
(©) Marker 1 2 3 4 (D) 1 2 3 4 Anti-His
2T
— — - - |
0kDa s (E) + + - PGEX-6p-1-EuUPF2-C terminal
40kDa = —
a —_ ; + + pET28a-EuUPF1-CH domain
30kDa )
- - Anti-GST
-
| — - - —— ‘ Anti-His

A: EuUPFIMIEuUPF2 (5 M7 i 1l B BERE XU 28 5256 43 M EuUPF 1 -CH AN EwUPF2-CT K 5 A'F FF (G935 BH ) FERT B 6T HRL), 25t o 11
2R PR R T 2 HAEAEAR AR, <+ R ILHAL; C: 12% SDS-PAGE/M Ml & 8 A GST-EuUPF2-CTHI R L FI4lifk; 1: pGEX-6p-1; 2: fill &y
BAAH,; 3: MAE A LG, 4: itk )5 R4 5 1H; D: Western blot%s %€ il &5 25 [ His-EuUPF 1-CH; 1: fli& 8% A _EI; 20 50 mmol/LIBK MG fl A
FEA; 3: 250 mmol/LIKMEE B Al G 25 15 4: 500 mmol/LIKMESE Bt Bl & 25 F1; E: Western blot3 #Tpull-downj™=#, His-EuUPF 1-CH# il & 76 144 k)
L H R I GST-EuUPF2-CTHTHi 3k .

A: schematic representation of the EuUPF1 and EuUPF2 constructs; B: yeast two-hybrids experiment analysis of interactions between EuUPF1-CH and
EuUPF2-CT, including positive and negative controls, the colour of positive means the interaction between two factors, “+” represents cotransformation
of two genes; C: expression and purification of fusion protein GST-EuUPF2-CT; 1: vector pGEX-6p-1; 2: the total bacterial of fusion protein GST-
EuUPF2-CT; 3: supernatant of fusion protein GST-EuUPF2-CT; 4: the purified fusion protein GST-EuUPF2-CT; D: fusion protein His-EuUPF1-CH
was confirmed by western blotting analysis using an anti-HA antibody; 1: as control, the supernatant of the fusion protein His-EuUPF1-CH; 2: fusion
protein eluted by 50 mmol/L imidazole; 3: fusion protein eluted by 250 mmol/L imidazole; 4: fusion protein eluted by 500 mmol/L imidazole; E: the
pull-down products were analyzed by Western blot, showing that the fusion protein His-EuUPF1-CH was pulled down by the bead GST-EuUPF2-CT.

1 EuUPF1SEuUPR2HEERAXRESH
Fig.1 Analysis of the interaction between EuUPF1 and EuUPF2

9 GST-EuY 14b-RRM(94~219 aa)(&2C). fl&HEH
GST-EuY 14a-RRM(134~263 aa)(E2D) LA K fif & &
FHHis-EuMAGO(1~116 aa)(KI2E). GST pull-down%%
RETR, IRAEALGSHEE N G, HPUAR(GST/HA)
AT Western blotf ], 334 EuY 14F1IEUMAGOIP) 2%
Hs, ZH P FPERY 14FTEuMAGOX 7] PATE i & & 14
(E2F).
2.4 J\BhiFANELHBEUPFRIEJCLED Z [BIHY % &
FATA G A\ Ui AN HU 40 i b e BIUPF3,
N T W FAE R A UPE3 1% L N UPF1 5 EJCA #3119
K Z&, TRATH]FH e BE XU 22 43 93 43 #T 7 EuUPF Y
EJCH) 41 #3(EuY14a. EuY14bFMEuMAGO)K A H.
fE H, iE S2EuUPF1-CH 5 EuY 14a-RRM. EuUPF2-
CTHIEuMAGOZ [A] £7 7E A8 HAE FH ¢ R(EI3A). T
EuUPF1-CH 5 EuMAGO. EuUPF1-CH 5 EuY 14b-
RRM. EuUPF2-CT5EuY14a-RRMAIEuUPF2-CT 5
EuY 14b-RRM, X I FhH A2 A M EAEH M. F
HGST pull-downi#t — P4 HE | EuY 14af1EuUPF 1]

AH H A F L K% EuUPF2 FIEuMAGO A H.7E i 2% &
(EI3BFIEI3C). H Ik, FATHIH A A, £\ AR
A EuUPF 1L T LA EuY 14a 5 mRNAZS £,
7] LUl i EuUPF2 5 EUMAGOAH B AE F, 45 & 1F
mRNA .,

3 g

AN [F) 330 Ak Hb AT 1) B A 0 40 i PR NMID 42 1)
Z 5 R0 2 R, Ul B IX B8 HLA FINMDI&
B A, & BT I ThRE I 2 5, Ui B AR AL
fil T e AN F o 7E S BAZ AP, UPF245SURF
Z5M T UPFIAH BAEH, F SUPF3MHEAEH], &
SURFAIEICH AN E &R A HAEH, J3 ZINMDI& %
WO ImRNAP . A 5T, FRATT A
HE R 20 A e B A [RR Y 1418 1 25 K] EuYl4a
FIEuY14b, 1X ] §8 A2 BT A Wit A 7 vp i) 6 R
4 (duplicaton) ] 7= A2 1 o AU HLIE K A A8 5 i
AR ER T |, eRFUSA TN & BB, 7RI R
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o :
=8 _-é I positive
Negative Positive g [ Negative
A" esd : ADEOY 145K
iy AD-EuY 14b+BK
BK-EUMAGO+AD  AD-EuY l4a+BK % P2 AD+BK-EuMAGO
se 2 WW & 5 D T L TeMAC
o I A E E=AD-EuY 14b+BK-EuMAGO
AD-EuY14b+BK  AD-EuY l4a+ AD-EuY 14b+
BK-EuMAGO BK-EuMAGO
©) 1 Marker2 3 4 ® 1 . 4 F + + - - - pGEX-6p-1-EuY 14a
-= ANE-GS T~ —— - - - + + - pGEX-6p-1-EuY14b
50 kDa-
39 KDa- = b -+ + - +  + pET28a-EuMAGO
30 kDa- — (E) 1 2 3 4 “o— S Anti-GST
- — ey e R
Anti-Hic DO ——— Anti-His

e SN =N

A BRI A 5258 73 HTEuY 14FIEuMAGOHIAH HAE HY; B B->F FLHEEF BG4 73 HTEuY 14 FIEuMAGORIAH HAE FI 58 C: 12% SDS-PAGEZ> #
G 8 FIGST-EuY 14b3% 14 5464L; 1: pGEX-6p-1; 2: @l BRI 4014; 3: filvs A _Li; 40 445 MRl B2 ; D: Western blot/3 il &5 22 FIGST-
EuYl4a; 1: Bh&E A4, 2: ph&E A LG, 30 4tk 5 0ES 21 E: Western blotZ) 4T84 85 1 His-EuMAGO; 1: @& 8 1 13; 2: 50 mmol/L
IR Iy B i A5 2 5 30 250 mmol/LIBKMESE A& 22 1 4: 500 mmol/LIKMESE i A 22 (1 F: Western blotZ) Hpull-downp= ¥, 7R [ 5 £E AR
MR AGST-EuY 14 5His-EuMAGO & FAMI AR

A: yeast two-hybrids experiments analysis of interactions between EuY 14 and EuUMAGO; B: B-galactosidase activity determination of interactions
intensity between EuY 14 and EUMAGO; C: expression and purification of fusion protein GST-EuY 14b; 1: vector pGEX-6p-1; 2: the total bacterial of
fusion protein GST-EuY 14b; 3: supernatant of fusion protein GST-EuY 14b; 4: the purified fusion protein GST-EuY 14b; D: fusion protein GST-EuY 14a
was confirmed by Western blot analysis using an anti-GST antibody; 1: the total bacterial of fusion protein GST-EuY 14a; 2: supernatant of fusion
protein GST-EuY 14a; 3: the purified fusion protein GST-EuY 14a; E: fusion protein His-EuUMAGO was confirmed by Western blot analysis using an
anti-HA antibody; 1: as control, the supernatant of the fusion protein His-EuMAGO; 2: fusion protein eluted by 50 mmol/L imidazole; 3: fusion protein
eluted by 250 mmol/L imidazole; 4: fusion protein eluted by 500 mmol/L imidazole; F: Western blot showed that the fusion protein His-EuUMAGO was
pulled down by the bead GST-EuY 14.
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Fig.2 The relationship between EJC components in Euplotes octocarinatus

(A) _— (B)
1 2
: 8 5 _ Anti-GST
Negative Positive I i
-~ e © 4 s
AD-EuYl4a+  AD-EuUPF2+ . Anti-GST
BK-EuUPF1 BK-EuMAGO Anti-His

A: BERESUAAE 9255 43 HTEuY 14a/EuUPF 1 FIEuMAGO/EuUPF2 (¥ TLAE H; B: Western blot43 Hpull-downf=#J; 1: & # [1GST-EuY 14a; 2: il &
& [1GST-EuY 14afl & 2 [1His-EuUPF 1 [JGST pull-downj=47; 3: fili & £ [1His-EuUPF1; C: Western blot/ #rpull-downj=#; 1: fi &2 [1GST-
EuUPF2; 2: fili & 28 1 GST-EuUPF2 il i & 25 [1His-EuMAGO¥IGST pull-downf=47; 3: fili & 2 [1His-EuMAGO.

A: yeast two-hybrids experiments analysis of interactions between EuY 14a/EuUPF1, EUMAGO/EuUPF2; B: Western blot analysis the pull-down
products; 1: fusion protein GST-EuY 14a; 2: GST pull-down products of GST-EuY 14a and His-EuUPF1; 3: fusion protein His-EuUPF1; C: Western
blot analysis the pull-down products; 4: fusion protein GST-EuUPF2; 5: GST pull-down products of GST-EuUPF2 and His-EuMAGO; 6: fusion protein
His-EuMAGO.

B3 J\Bhiis{ bR 4BRUPFAIEICLA A Z B % 2

Fig.3 The relationship between UPF and EJC components in Euplotes octocarinatus
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Fig.4 The NMD model of Euplotes octocarinatus
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