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Localization of polypeptides release factors and ribosome
protein L.11 in Euplotes octocarinatus
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Abstract: Protozoan ciliates are a group of unicellular eukaryotes. The special characteristics of stop codons usage in termination
of protein biosynthesis in ciliates cells makes them an ideal model to study the mechanism of stop codon recognition of polypeptides
release factors. To localize the functional positions of biomolecules in ciliates cell, we constructed a macronuclear artificial
chromosome containing a gene encoding red fluorescence protein (EOMAC_R) based on the structural characteristics of ciliates
chromosome. Three factors, L11, eRF1la, and eRF3 that are involved in termination process of protein synthesis were colocalized in
Euplotes octocarinatus cells by using novel EOMAC R and the previously constructed EOMAC_G. The results indicated that protein
synthesis mainly occurred inside the “C” shape macronucleus, suggesting that EOMAC could be a useful tool for localizing

biomolecules in ciliates cell.
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1.1 #

NN E. octocarinatus 75 E B HRE K 4
K. Heckmann #(#ZH M, M E R Chlorogoium
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Table 1 Primers used in this study

Primers Purpose Sequence of oligonucleotides(5'-3") RE
PL11F Clone the L11 gene from CGAGAAGCTTATGGCTGAAGTAAAAGAC Hind TIT
PL11R pGEX-6p1-L11 GCCAGGATCCCGTCTTAGTAAAGTT CC BamH 1
PeRF1aF  Clone the eRFIa gene from GGAGAAGCTTATGTCAATAATTGATAGTAACGTTG Hind 111
PeRFlaR  PGBKT7-eRFla GCCAGGATCCCGTATGAAATCTTCATCTG BamH 1
PBeta2F  Clone the 3’ untranslated region GCTGCGGCCGCTACAAGTAAACTAATTTTAACTAGATATAGT  Not 1

and telomere of f,-tubulin gene

PBeta2R  fyom pBTub-Tel GACCGCGGCCGCCCCCAAAACCCCAAAACCCCAAA Not 1
PeRF3F Clone eRF3 gene from CCAGAAGCTTATGGACAAGAACTCAGATTTTCC Hind TII
PeRF3R  PGADT7-eRF3 GCCAGGATCCAGCTCTGCGTTTTCACTACCAGTTG BamH 1

F: forward; R: reverse; RE: restriction enzyme. Italic letters in oligonucleotides indicated the enzyme sites.
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P L1 FEH . BamH 1 F Hind XY % 42 3]
pDsRed1-N;-Tel #ffrfr, g L11 S @5O0%
A FRIAR EHEIA pDsRedl-N-Tel-L11., #%it
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2.2 & L1l. eRFla 1 eRF3 ERF IR AR IEEAR
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L11 RaAg2, 1 g i\ 4 b o A2 4 R I
FEEH L1 e KIEHFE (531 bp)e H BamH 1 M
Hind IIDWHEEY), %45 pDsRed1-N;-Tel 24 £ 5w
e, WER L1 S a7 E AR A RIEsm
2 444K pDsRed1-N,-Tel-L11, 41 PCR %5 iF
i (1 3A). % 1 1Y PeRF3F/PeRF3R il PeRF1aF/
PeRF1aR K 5|¥), AN EH Bkl pGADT7-eRF3
1l pGBKT7-eRF 12l 7 % eRF1a (1338 bp) HL[H il
eRF3 (2400 bp) [, 2% BamH 1 #l Hind 111X
BEED, 433 v 2 284K pBTub-Tel 1 pDsRed1-N1-Tel

1 EL# K pDsRedl-N,-Tel f PCR R ESIILFE

Fig. 1 Analysis of recombinant vector pDsRedl-N;-Tel by
PCR and enzyme digestion. M: DNA ladder; 1: pDsRed1-N;-Tel
containing EOMAC_R; 2: PCR product of the 3’ untranslating
region and telomere of f,-tubulin from pDsRedl-N,-Tel; 3:
pDsRed1-N;-Tel digested with Not | .
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Fig. 2 Expression of GFP and RFP gene in E. octocarinatus
cells. (A) EGFP gene in EOMAC-G was expressed in Euplotes
cell. (B) RFP gene in EOMAC-R was expressed in Euplotes cell.
(C) Euplotes cell without transfection.

3 F=4HR% pDsRedl-N;-Tel-L11 (A) #0 pBTub-Tel-
eRFla (B) W% E

Fig. 3 Identification of the recombinant plasmid pDsRed1-N;-
Tel-L11 (A) and pBTub-Tel-eRFla (B). M: DNA marker; 1:
plasmid pDsRedl1-N;-Tel and pBTub-Tel, respectively; 2:
recombinant vectors; 3: PCR product of L1/ and eRFla gene
from the recombinant vectors; 4: the recombinant vectors
digested with Hind III and BamH 1, respectively.
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4 E4HFR pDsRed1-N;-Tel-eRF1a (A) #A pBTub-Tel-
eRF3 (B) B%E

Fig. 4 Identification of the recombinant plasmid pBTub-Tel-
eRFla (A) and pBTub-Tel-eRF3 (B). M: DNA marker; 1: the
plasmid pDsRed1-N,;-Tel and pBTub-Tel; 2: the recombinant
plasmid pDsRed1-N;-Tel-eRFla and pBTub-Tel-eRF3; 3: the
recombinant plasmid digested with Hind Il and BamH I ; 4:
PCR product of eRFla and eRF3 from the recombinant plasmid,
respectively.
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DAPI1 cRFla

5 eRFla 5 L11 7£/\Bfifs{ M R 40 B o B9 2 E 4L

L11 Merge

Fig. 5 Co-localization of eRF1la and L11 in E. octocarinatus. Observed by using laser scanning confocal microscope, Leica TCS SPS5.

o —RIREE A T AP o O T IREE R A 7 e 40 M A%
DI REZ A HGE , 5 A% NI A —E
KRS N An A 22 5y 243 A8 A 5 R
FEELRZAN AR A% T B T B R R A
JEAZAE ) —H , TR A0 A% v e R A S5 A PR IR T
—ii, REX—450A frit— P niEss, IREEREEC A
FAERZ P B E AL T4 —E 1Y 3CHFE

H1F eRFla #leRF3 £ 5efE H /\ i/ b i 40,
LA GFP A M#r%s, FIH GFP 1y 5w B ik
(Chemicon, USA) #£17 Western blotting 4341, R4
H 25 1 (1 735 K /N A Western blotting 2558 (181 6),

6 WAEAREMAELEMMEPRIZH Western
blotting % T

Fig. 6 Western blotting analysis of expression of fluorescence
protein and fusion proteins in Euplotes cells. M: wide range
protein marker; 1: GFP; 2: fusion protein GFP-eRF1a; 3: fusion
protein GFP-eRF3.

7 BRHEREMEF eRFla 5 eRF3 72 /\Biff M A 9 4t
EAL

Fig. 7 Co-localization of polypeptide release factors eRFla
and eRF3 in E. octocarinatus cell.
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