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Transient expression in microplasmodia of Physarum
polycephalum
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Abstract: The plasmodium of Physarum polycephalum is a suitable eukaryotic cell for cell cycle investigation, but there is no
compatible transient expression system for the plasmodium. Using the promoter and terminator of ardC actin of Physarum
polycephalum substituted the CMV IE and SV40 polyA of plasmid pDsRedl-N1, using cassette PardC-MCS-DsRed1-TardC
substituted the cassette PardC-hph-TardC of plasmid pTB38, we constructed plasmids pXM1 and pXM2 for transient expression of
red fluorescent protein (RFP) in Physarum polycephalum respectively. After reconstituting the transcription elongation factor
homologous gene (pelfl) of Physarum polycephalum into the pXM2, we generated a plasmid pXM2-pelfl. After the plasmid pXM1,
pXM2 and pXM2-pelfl were electroporated into the plasmodium of Physarum polycephalum, we observed optimum RFP and
PELF1-RFP expression under fluoroscope and confocal microscope between 24—48 h after electroporation, and found that ELF1-RFP

expression was accumulated in nucleus of microplasmodium, the optimum electroporation parameters were 40 V/cm electric field, 1
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ampere current, and 70 ps electric shock time. The results suggest that this expression system is qualified for transient expression of

specific protein in plasmodium of Physarum polycephalum.

Keywords: Physarum polycephalum, microplasmodium, transient expression
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PELF1 s pXM2 ) HC10.0424 mg, Biotin 0.0158 mg, 4 mol/L KOH
E. coli DH5a. PELF1 pH 46) 02 mL SDM B ( 0.05%
pXM2-pelfl hematin 1% NaOH(W/V) 1% (P.
pXM1 pXM2  pXM2-pelfl polycephalum PplI(+/-) strain, ATCC 24467,
1.3 RABFLZ IWOERIERE )
; [8]
Daniel » 250mL © (W), 260 t/min 24~26°C . 3d
20mLSDM A (1000 mL Glucose Burland 7' Physarum amoebae
10 g, DifCo BactoSoytone 10 g, Citric Acid
monohydrate 3.54 g, KH,PO, 2 g, CaCl,-2H,0 1.026 ¢, ; 48~72 h 500 pm
MgSO47H,0 0.6 g, ZnSO,4 -7H,0 0.034 mg, Thiamine- s 2000 r/min 2 min,

%1 DNA RER¥ 18314

Table 1 Primers used for cloning DNA fragments

DNA fragments Primers name Forward and reward primers with cleaving sites Cleaving sites
PardC1 F1 5'-AGTTATTAATG GATCTCCACACTATTGCAC-3' Ase I
R1 5'-GGAAGATCTTGCGGTTTGTTTGTTTTGTTG-3' Bgl II
TardC1 F2 5’—ACGCACCCGTAGTCGCTCCCATTG—3’
R2 5'-CGCTTAAGACATTCTCCCCACACAATATAGCCGCGAC-3' Afl T
mTardC F3 5'-ATTTGCGGCCGCACGCACCCGTAGTCGCTCCCATTGTAAG-3’ Not I
R3 5'-CGCTTAAGACATTCTCCCCACACAATATAGCCGCGAC-3' Afl I
DsRed1 F4 5'-CGGGGTACCCCCGGGGTCGACGTGCGCTCCTCCAAG-3'
R4 5'-CTACGGGTGCGTTTACAGGAACA GGTGGTGGC-3'
pPardC2 F5 5'-CCCAAGCTTGGATCTCCACACTATT GCAC-3’ Hind 111
RS 5'-GGGGTACCTGC GGTTTGTTTGTTTTGTTG-3’ Kpn1
Tardc2 F6 5'-CCTGTTCCTGTAAACGCAC CCGTAGTCGCTCCC-3'
R6 5'-CGAGCTCGAATTCA CATTCTCCCCACAC-3’ Sacl
Overlap F7 5'-CGGGGTACCCCCGGGGTC GACGTGCGCTCCTCCAAG-3’ Kpnl, Smal, Sal I
DsRed1-TardC R7 5'-CGAGCTCGAATTCACATTCTC CCCACAC-3' Sac I
pelf1 F8 5'-CGGGGTACCATGGGTAAAAGAAA GAAG-3' Kpn I
R3 5'-ACGCGTCGACTGTT GCATATTCCTCTC-3' Sal I

Asel Asel

DsRedl

pDsRedl-N1
4.7kb

Not 1 Not 1

Kan/Neo

SV40 ori SV40 ori

pSv4l e

Asel Bgl 1l Not 1 A 11 Asel Bgl 1l Not 1 Al

pcMV [E MCS  DsRedl SV 40 poly A PardC  MCS  DRedi Tard C

1 ETRH pDsRed1-N1 #E M % k4B E L B3 & B FRIXFHR pXM1

Fig. 1 Schematic diagrams of Physarum polycephalum vector pXM1 constructed basing on plasmid pDsRed1-N1. After fragment
pCMV IE of pDsRed1-N1 was replaced by PardC with enndonucleases Asel and Bgl I, and fragment SV40 poly A of pDsRed1-N1
was replaced by mutant TardC (C* mutated to G*°) with endonucleases Not I and Afl II, plasmid pXM1 was constructed.
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Kpnl Sac 1
Hind 111 —\ BamH 1:\ Pst1 EeoR 1

pSP6  Pard C php TardC  pT7

pSP6  Pard C Red Tard C pT7

2 ETRH pTB38 MEME KHEREL BREEARIERA pXM2
Fig. 2 Schematic diagrams of Physarum polycephalum vector pXM2 constructed basing on plasmid pTB38. After fragment
PardC-hph-TardC of plasmid pTB38 was replaced by fragment PardC-MCS-DsRed1-TardC with enndonucleases Hind III and Sac I,

plamid pXM2 was constructed.
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2 %X
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DNA ; Not I  Afl II pXM1,
TardC DNA ; PardC
TardC pXMI1 Hind TII
Sac 1 pXM2, PardC-MCS-
DsRed1-TardC DNA ,
PardC-MCS-DsRed1-TardC pXM2
KpnI Sacl pXM2-pelfl,
PELFI DNA , PELF1
pXM2-pelfl pXM1 pXM2
pXM2-pelfl , PardC
TardC pDsRed1-N1 CMV IE

SV40 polyA, PardC-MCS-DsRed1-TardC
pTB38  PardC-hph-TardC, PELF1
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PardC TardC Be MR SR Pl
pXMl pXM2 Fig. 3 Agarose gel electrophoresis pattern of plasmids pXM1,
pXM2, pXM2-pelfl, and their digested products. Ase 1/Bgl II:
pXM1 digested by Ase I and Bgl II; Not I/Afl II: pXM1 digested
23 FRAHEEZIGHOEMERANSEESYE by Not I and Afl II; Hind III/Sac I: pXM2 digested by Hind III
5 ug pXM2 and Sac I; Kpn I/Sac I: pXM2-pelfl digested by Kpn I and Sac I.

2 ;

Contrast microplasmo-dium
of P. polyeephalum under
fluoroscope and confocal

microscope

RFP expressed by pXMI1
in microplasmodium of
P. polycephalum

RFP expressed by pXM2
in microplasmodium of

P. polycephalum

4 B pXM1 F0 pXM2 BE S LGB EMIRERE 36 h EBURMLBRAEZEARIE
Fig. 4 RFP expression in microplasmodium of Physarum polycephalum after vectors pXM1 and pXM2 were electroporated
for 36 h. Figures on left lane: RFP expression observed under fluoroscope (Olympus BX51, 1000%, 500 ms exposure); figures

on right lane: RFP expression observed under confocal microscope (Leica TCS SP2, 1000x); electroporation parameters
4.0 kV/em, 1.00 A, 70 ps.
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800 uL ,8h
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Table 2  Electrofusion parameters effect on the growth and
RFP exression of microplasmodium of P. polycephalum

Electric field  Current  Charge time Srfie;tthon f}f{f)iztsgizn
4.0 kV/em 1.00 A 60 ps + +
4.0 kV/cm 1.00 A 70 ps + ++
5.0 kV/em 1.25A 60 ps + +
4.0kV/em 1.00 A 75 ps - -
5.5kV/em 1.38A 60 ps - -

Notes: +: normal; ++: positive; —: negative.
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4.0 KV/em, 1.00 A, 60 us 4.0 KV/em, 1.00 A, 70 us 5.0 KV/em, 1.25 A, 60 ps

5 BESKI R pXM2 #HUL S KGR HIERE N

Fig. 5 Electroporation parameters effect on plasmid pXM2 transformed into microplasmodium of Physarum polycephalum. (A)
Microplasmodium of Physarum polycephalum observed under optical microscope. (B) RFP expression in Physarum polycephalum
observed under fluoroscope (Olympus BX51, 1000%, 500 ms exposure) after pXM2 were electroporated into microplasmodium
(parameter are 4.0 kV/cm, 1.00 A, 60 ps; 4.0 kV/cm, 1.00 A, 70 ps; and 5.0 kV/cm, 1.25 A, 60 us respectively) for 36 h.

HELF1 1 SRR <rEp il o Tle Toff B8 He<BooviliprarTEVESE 18BN IS H o7

AELF1 1 SRR ARe AR 8o -<Bo1 1 BBREE HosBvec ok 1B B8 e e B I Bl o6

SELF1 1 [HGRExs -« Bl voxBo < BN EEEE BBy scrlorns 1 §EsBc oo s Bl B0 o6

PELFI 1 kssHprBxEERP-vEskvE0EEREoHAcBescelkroac IR EEENIE A 1EREP I IR oo
* % * %

HELF1 68 [DiNSnmm i i 83
AELF1 67 |G-l - c0o0vVQEEEEEY EEEEEEE------------—-EEEDDEDDH--VSVK 115
SELF1 67 | VB R oS0 TODGDEGSDSDYESDSEQDAKTQNDGE TDSDEEEVDSDEERIGQVK 133

PELF1 67 NS B BlQAEEDVGEVG-EVGEEYAT 100

6 ZRGUAE ELFL XMEBPELF)S A, BMEFMEESREIFERHELFL. AELF1 1 SELFL)RFFI L x4 R
Fig. 6 Homologues of PELF1 were identified by standard protein BLAST analysis. Full-length homologous protein sequences from
several eukaryotic organisms were then aligned using DNAssist 2.0. Conserved and semiconservative substitutions are grayed in
different color. The four conserved cysteines of the zinc finger domain are noted by asterisk blow the alignment. HELF1, AELF1 and
SELF1 are the homologous of PELF1 from Homo sapiens, Arabidopsis thaliana and Saccharomyces cerevisiae, respectively. A NLS
(nuclear localization sequence) like motif is underlined blow PELF1 sequence.

A Under fluoroscope B Under confocal microscope C Stained nucleus of plasmodium

7 HREMETF PELFI EZZ RHEEABRABRIENH

Fig. 7 Distribution of PELF1 fusion RFP expression in Physarum polycephalum. Fig. A and B: PELF1-RFP observed under
fluoroscope (Olympus BX51, 1000%, 500 ms exposure) and confocal microscope (Leica TCS SP2, 5,000%) after plasmid pXM2-pelfl
had been electroporated into microplasmodium (4.0 kV/cm, 1.00 A, 70 ps) for 36 h. Fig. C: carbolfuchsin stained nucleus of
plasmodium observed under Olympus BX51 microscope (400x).
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