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Tab. 1 Primers used in the study
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ATCTTCTTTAGAATCTACTG

3'PCNA"  CAGACTTATGCAATGCGT

5"adapter AGCAGTGGTATCAACGCAGA
primer GT

3"adapter TTCTAGAGGCCGAGGCGGCC
primer

PCNA-F*  GAAAATTTGTCTCTTCTGATT
TTAC

PCNA-R"  TTTGCAAATTATAATTTCT

Prokaryotic PE-PCNA-F- CAGCAGGATCCGTTTGCAGAA
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T ARG 5145 **. SMART RACE cDNASCFER
peanwileA= kY]

Note: *. Primers designed for this study; **. Primers provided
by SMART RACE cDNA Library Construction Kit (Clontech,
USA)
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Fig. 1 The morphology of H. magnipapillata before and after operation
A. VI FARATKEE/ME; B. VIEITFARIGER; AP. SRATE; BD. 2£4%; HY. J5; OL WITIFARMYI A4 E; PP. HR/5E; TE. fillF;

WO. 50

A. Morphology of H. magnipapillata before operation; B. Morphology of H. magnipapillata after operation; AP. anterior part; BD: basal

disc; HY. hypostome; OI. operative incision; PP. posterior part; TE. tentacle; WO. wound
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95/0.80 NP_989501 Gallus gallus Aves
79/0.60 ACH45338 Taeniopygia guttata
92/0.95 XM 006035146 Alligator sinensis Reptilia
94/0.90 XP_003230305 Anolis carolinensis
NP_071776 Rattus norvegicus Mammalia
66/0.61 | 970.92 EHH65526 Macaca fascicularis
94/0.90 NP_002583 Homo sapiens Chordate
99/0.78 NP_571479 Danio rerio Osteichthyes
1007100 ACMO8803 Salmo salar
97/1.00 '— AGA54130 Dicentrarchus labrax
96/0.98 100/1.00 — NP_001007921 Xenopus tropicalis Amphibia
XP_018427627 Nanorana parkeri
98/1.00 . .
XP_002588880 Branchiostoma floridae Cephalochordata
XP_002131861 Ciona intestinalis
100/1.00 Urochordat
86/0.81 _E BAE47144 Botryllus primigenus rochordata
| 991.00 AAC37303 Styela clava
90/0.86 — AOXI15711 Haliotis diversicolor Mollusca
72/0.74 XP_005092985 Aplysia califormnica
66/0.63 AFV81453 Scrobicularia plana
ABMO66815 Fenmeropendeus chinensis
— 99/1.00 BAM20028 Papilio xuthus Arthropoda
57/0.60 XP 001361053 Drosophila pseudoobscura
94/0.89 — XP_001662644 Aedes aegypti Invertebrate
AX711 ] j j
100/1.00 I: CAX71138 Schtsto.so.majaéomcum Platyhelminthes
720.68 BADS89370 Dugesia japonica
MK 123983 Hyclra magnipapilata*®
60/0.55 PFX23041 Stylophora pillata Cnidaria
100/1.00 ANF06847 Eupyllia ancora
99/1.00 '— XP 015771691 Acropora digitifera
100/1.00 — NP_001241553 Glcine max
L NP_172267 Arabidopsis thaliana Outgroup

K 2

T PCNAZ MR 51| B4 T ML S BI

Fig.2 Maximum likelihood tree and Bayesian inference tree based on amino acid sequences of PCNA

R G T R SCRHE DIMLA (51 58)/B IR (O 96 B R0 A 15 ) BT S, 9 R SR/ T-50% 978 B RS o+ KLk

7S

Nodal support values are shown in ML tree (bootstrap value)/Bayesian inference tree (posterior probability value) order. Nodal support

values smaller than 50% are not shown; *: H. magnipapillata
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K3 PCNABURFIA L fiihhil &
Fig. 3 PCNA antigen expression and antibody preparation

A, RIS KIEPCNAS R R AL W1 45 . NS. PCNA cDNAJT51; PS. PCNAZUIERR T 51); % 7~ T O BT I o s AR 5% X 488 B i
UHEY) J712:% 58 F A SR pET-28b(+)-PCNA. 3KiE 1. % HindIIIEFY) )5 7= 4; kIB2. DNAS T AnilE; ¥kIE3. #BamH 1 K HindITIW
RV 7 4; C. EAHPCNALR A HISDS-PAGE M T %PAGERCK 2% & i i 77 il A7 s A T e o KB 1. &8 A ORI (pET-
28b(+)-PCNA) KT B BL21(DE3) B MR A IPTG 15 5 A S 8 1 WkTE2. &5 B 20 TR A K AT 1A BL2 1(DE3) B AR IPTG 5 5:4hJ5 1]
BV A VO3, AN S EALTURL K K AT B BL2 1(DE3) B A IPTG 5 - 4h i 508 (1 VKO 4. B 43 75 bl VlS. & S 2 kL
WK AT 1 BL21(DE3) B MR B IPTG 5 F:4h 5 1 7R 2088 7 BRI I DTIE; Skl 6. 8 B4 TR K I AT 1 BL2 1 (DE3) M AR B IPTG % 3
4h 5 T AR 2R PR A R K _IE; KIET. B HishR SR A MT AL EAIPCNAKE H; %7k, 8 HEAIPCNAK H; D. 22 TELISAT; V%
) B L PCNA SR FH HLILTE R I 8 25 2. 0 5 b 2k TS [R) R A e AL AR X B2 g i

A. Epitope analysis for PCNA from H. magnipapillata. NS. cDNA sequence of PCNA; PS. Amino acid sequence of PCNA; Grid region
represents the predicted epitope domain; B. Identification of recombinant vector pET-28b(+)-PCNA by double restriction enzymes. Lane 1.
The recombinant vector was digested by Hindlll; Lane 2. Molecule weight marker of DNA; Lane 3. The recombinant vector was digested by
BamHI and Hindlll; C. SDS-PAGE of the recombinant PCNA protein. The PAGE gel was stained with coomassie bright blue; Lane 1. The
total proteins from E. coli BL21(DE3) with pET-28b(+)-PCNA at 0 after induction of IPTG; Lane 2. The total proteins from E. coli
BL21(DE3) with pET-28b(+)-PCNA at 4h after induction of IPTG; Lane 3. The total proteins from induced E. coli BL21(DE3) without pET-
28b(+)-PCNA at 4h after induction of IPTG; Lane 4. Molecule weight marker of protein; Lane 5. The insoluble cell fraction from induced E.
coli BL21(DE3) with pET-28b(+)-PCNA after sonic treatment; Lane 6. The soluble cell fraction from induced E. coli BL21(DE3) with pET-
28b(+)-PCNA after sonic treatment; Lane 7. The recombinant PCNA protein purified via His-tag affinity chromatography; Arrow. Pointing
to the recombinant PCNA protein; D. Titration of antiserum to the recombinant PCNA protein using indirect enzyme-linked immunosorbent
assay (ELISA). The graph is based on absorbance values of the wells treated with different dilutions of the antiserum
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Kl 4 RIS KEE LA R T PCNA IR I B S
Fig. 4 Dynamic expression of PCNA during the process of head regeneration of H. magnipapillata
A. FTqPCRAM T 7R R FL Sk 7K MR Sk F8 T AL BERE P PCNAKE A X 87K T, Actindk RAE s AR R 1R 2 AR FE T3 IR E R 5
I BIbRIE 22 AR - BEFR IR AR ML T0 38 2 5, TS R 7 BERR R A 2 ] B2 4 38 72 52 (P<0.05); B. R FL I KM LI AL ERE RS 24 A
(P ) B PCN AR IS G BN 73 M 45 R (B R E); C. 2 T S B 73 BT I PCNAAH X i AT AR 181, AR IR 7 BEAR IR A TE (B 2%
ZE 5, AN A 7 BEbR IR 2 (A 5 2 25 72 57 (P<0.05); BHY. Hi 3 J§ 2F; BTE. B /L ik T2, HY. TJ8; TE. il 7; WO. FAM A
A. QPCR analyses of the relative expression levels of the PCNA transcript during the process of head regeneration of H. magnipapillata.

Actin gene is used as a control to normalize the transcript level, the error bars exhibit the standard deviation of triplicate experiments. There

is no significant difference between groups marked by the same letter, while there is significant difference between groups marked by the

different letters (P<0.05); B. Morphological changes of H. magnipapillata during the process of head regeneration (the bottom half of the

figure) and western blotting of PCNA expression (the upper half of the figure); C. Histogram showing the relative expression levels of

PCNA, and there is no significant difference between groups marked by the same letter, while there is significant difference between groups
marked by the different letters (P<0.05); BHY. bud of new hypostome; BTE. bud of new tentacle; HY. hypostome; TE. tentacle; WO.

wound
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CLONING AND EXPRESSION ANALYSIS OF PROLIFERATING CELL
NUCLEAR ANTIGEN GENE DURING REGENERATION
IN HYDRA MAGNIPAPILLATA

WU Xiang-Heng, CHENG Xiu-Zhen, WANG Ru-Meng, DUAN Li-Li and PAN Hong-Chun

(Provincial Key Laboratory of the Conservation and Exploitation of Biological Resources in Anhui, Provincial Key Laboratory of
Biotic Environment and Ecological Safety in Anhui, College of Life Sciences, Anhui Normal University, Wuhu 241000, China)

Abstract: Freshwater polyp Hydra is an excellent model organism for studying tissue regeneration, and its strong re-
generation capacity originates from a large number of stem cell-like cells in the body. However, whether these cells un-
dergo dedifferentiation or mitosis to produce new cells during regeneration is still unclear. Here, we focus on prolifera-
ting cell nuclear antigen (PCNA) protein, a marker of proliferating cells. The cDNA sequence of PCNA in Hydra mag-
nipapillata was cloned by rapid amplification of cDNA ends (RACE) method. The total length of the obtained cDNA is
1240 bp, including a 101 bp 5’ non-coding region, a 302 bp 3’ non-coding region and a 837 bp open reading frame
(ORF). The PCNA of H. magnipapillata has 278 amino acids with a putative molecular weight of 30.93 kD. H. mag-
nipapillata PCNA ORF fragment was subcloned into the prokaryotic expression plasmid pET-28b(+), and then trans-
formed into E. coli BL21 (DE3) strain, and finally the recombinant PCNA protein was successfully expressed after in-
duction by IPTG (isopropyl-p-d-thiogalactopyranoside). The recombinant protein was used to prepare the rabbit poly-
clonal antibodies for western blotting assay (WB). The quantitative real-time PCR (qPCR) and the WB results showed
that PCNA expression increased at the middle and late regeneration stage in H. magnipapillata. In conclusion, our re-
sults suggest that there might be cell proliferation at wound site and nearby areas of hydra at the middle and late regenera-
tion stage.

Key words: Hydra magnipapillata; Proliferating cell nuclear antigen; Regeneration; Quantitative real-time PCR;
Western blotting assay
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