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Changes of the expression of tubulin genes during encystment and
excystment of Fuplotes encysticus

WANG Xiao-hui, WU Na, FAN Xin-peng, GU Fu-kang
(School of Life Sciences, Fast China Normal University, Shanghai 200062, China)

Abstract: The processes of encystment and excystment of the hypotrichous ciliate
Euplotes encysticus, were investigated using interference contrast microscopy and real-time
quantitative PCR (Q-PCR). Results showed that the microtubular organelles were always

in non-assembly and assembly functional states; furthermore, the activity of the contractile
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vacuole during excystment played an important role in reassembly of cortical microtubular
organelles and cellular activities, and meanwhile, the expression level of a-, f- and ~-
tubulin genes changed relatively. During the dedifferentiation of the cortical microtubular
organelles, cells formed the non-kinetosome-resorbing cysts and the expression of a-, (-
and -tubulin genes showed a downward trend. During the re-differentiation of the cortical
microtubular organelles, oral and somatic ciliature formed in order and cells rotated inside
the cyst and soon after excysted to vegetative cells, while the gene expression of a-, 5- and
y-tubulin showed an increasing tendency. During the whole process, the gene expression
quantity from more to less were [3-, a- and y-tubulin, and the initial copies of the former
two were much more than the latter’s. It was revealed that during the processes of
encystment and excystment of Fuplotes encysticus, with the differentiation of the cortical
microtubule organelles, a-, 8- and 7-tubulin gene were always in the different functional
states relatively intracellular, as well as the ~-tubulin gene which works as microtubule
organizing center.

Key words: hypotrichous ciliate; Fuplotes encysticus; microtubular organelles;

tubulin; gene expression
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73 I BB R T B PR A b R A B AN, BT T8y b, o BRSO
VUAA a6 35 R (BAASSE IR UK IR H V3l A bRiE), T Olympus BX51 A 22 AR N LSt
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1.2.2 iR kEF PCR(Q-PCR)

i CARTE AN U -1 8-+ - B B R BT 2 47 B 948 Primer 5.0 804201
BV ARG 1) (WA D)0 51 R iR TR 2w EAT 5 k.

MEEFR ML I ELZ) 6x 102 N0, A58 FH R MR A= AL B A B 22 5] 1) RNA prep pure Mico
Kit 30 RNA, T —80 °C A7 % .

§ ] Thermo Scientific ] Revert Aid First Strand cDNA Synthesis Kit #£4T cDNA 25—
BRI G B, T —20°C {&47. 2 =0 PCR AR N: cDNA 5 uL, 10 x PCR buffer (Mg?* free)
2.5 pL, ANTP Mixture (2.5 mmol/L) 2 uL, Taq DNA Polymerase (5 U/uL) 0.1 uL, MgCl,
(25 mmol/L) 2.5 pL, CF primer (100 pmol/L) 0.5 uL, CR primer (100 gmol/L) 0.5 pL, ddH2O
2 RARF R 50 pl. N SPE R 94 °C TAEYE 5 min, 94 °C A8V 45 s, IB/K 45 s, 72 °C FEfH
1 min, 3t 35 AMFIR, 72 °C ZEfH 10 min, 4 °C fRA7. L, Taq DNA A5 H TaKaRa 22
"], PCR 7T I AT Q- PCR 51BevE (MR 1), EEL 17SrRNA g2 LR 10,

W20 M) o3 R 5 AN A3 0 BEAT L RNA I3 IR cDNA 28— 85 (1) & e, IRk 10
5 JE1E AN Q-PCR [HEHR. Q-PCR AR W F: 107 ¢DNA 10 uL, QF primer (100 pmol/L)
0.25 pL, QR primer (100 pmol/L) 0.25 uL, SYBR Green I 8 uL, ddHoO % 20 uL, TR, Tl
RN 96 L4, H] Bio-Rad CFX 96 %26 5 & PCR AT 41 NG FR: 94 °C Pl 4
7 min, 94°C A& 10 s, 55 °C 1B K 30 s, 3£ 40 MEFR, I 65°C 2] 95°C £ 0.5 °C B 5 s B
HA{E. SYER Green I [ Roche /A ][] Fast Start Universal SYBR Green Master (ROX),
96 FLARAN JH BB I 34 1 E Bio-Rad 24 w3 2% I 3135 PR fR A 0 2 R ] Livak ) 27 24C
RS

* 1 MREFEAEESY
Tab. 1 Primers used for PCR with amplifying genes of the three tubulins

SN A4 FK 519*(5-3") Tmfi/°C
a- CF1: ATACAACTCCGTTCTTTCAACTCACTC 57

CR1: GGTAGCGTTTACATCCTTTGG
QF1: GCCGTCTATGACATCTGC
QR1: TTCGTGGTAGGCTTTCTC

B- CF2:TGACGAGCACGGAGTAGA 57
CR2: GTCCCTTAGCCCAGTTGT
QF2: AACGAAGCCACTGGAGGTAGA
QR2: TGTCCCTTAGCCAGTTGTTTCC

¥- CF3: CACTCTATTGCTGGAGGAACA 55
CFR3: TGTAGATGCTGCCATAACTGTAG
QF1: ATCCAAACTTACTCTGTCTTCC
QR2: TTCAGTCATCAACCGCAA

17STRNA REF: TGGTCGCAAGGCTGAAACTTA
RER: CAGGACATCTAAGGGCATCACA
7 *CF Ml CR, i PCR MIIE M AR I 514; QF il QR, S2i3%8% & & PCR IE [ R 1 5 14);

REF fil RER, S 96 5€ & PCR 2 MUED 1 1E ) A1) 514905 Tm, 18 KL
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Fig.1 Observation of encystment and excystment of Fuplotes encysticus
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17SrRNA (LI 3 &gk g (i) A& 79.0 °C.
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Fig.2 The amplification graph of samples
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Fig.3 The melt curve graph of samples
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RZS, X HTPIA TR 2 — 202l BRG], 55 B AR Ah tRAE TE B 2
MR, W RSB R, S A0t e g e L, JFPEBEE A R OK . AR
AN R )RR RO DR OR LA IR 212 24— S 0 e A AR IRARES, L4
P AR 5 0 FERE S8 ARG, T 7 FERE T U B P ARACL ) W Sk LS L (R s 0 B
Ab SRS IR I 0 98 RE 1) B W AR A AR P L AN R A, X B K R R AT
L. 4R e S AT A ML oK A2 K, R R AT B ke A, i Mo bRade Jig i Il 3
. AT AT B Rt A R v A0 B AR IS BIPIR S N dE BRSSO e s
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* 2 HWNRAEEPCRZEITHE
Tab. 2 Statistical data of relative real-time PCR

IR IR FE R CoPEMEERERE AC HhRAEZE
ao- 21.3640.11 —2.78+0.35
af- 17.88+0.25 —6.26+0.41
any- 30.784+0.20 6.64£0.39

al7SrRNA 24.144+0.33
ba —23.60+0.27 11.83£0.36
bg- 19.88+0.05 8.11+£0.25
bry- 31.3740.49 19.6+0.54

b17SrRNA 11.77£0.24
co- 21.86+0.34 10.61£0.44
cO- 19.53£0.24 8.28+0.38
cy- 29.9140.25 18.66+0.38
c17SrRNA 11.25£0.29
do- 20.0140.54 5.61+0.59
dg- 17.17£0.09 2.77£0.27
d- 29.06+0.15 14.66£0.29
d17SrRNA 14.40£0.25
ea- 20.7740.21 —1.44£0.30
ef- 18.08+0.12 —4.13£0.25
ey- 29.584+0.33 7.37£0.40
el7STRNA 22.2140.22

TE: a EIRANNL; b WM ¢ RIRGINE; d B IER 4L o 0% )5 41
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Fig.4 The change of the expression of three tubulin genes during encystment and excystment
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Fig.5 The relative expression of the three tubulin genes during different stages
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