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I P AR xt A e (R 9 32 B A i AR R 1
Oyl AR A W A Y AR i S e
(it A AL AR 7 4 SH e ) P 3R DR L A i 4 o
TR HE PR 2 15 I8 4 AL 1) A 8 0 9% 10 i 9 A
AL TR PCR AR 1) DNA il £ 2 % e AR 5 i
3T AT R St

X34 DNA (2, BEA R e 518 141
BSRREAT DNA U0 76 A RS ERE
KRR IR BT LT o AR S BR R AR P, VR 2 A Ik
Cansmssn ) 307 A R i R 2 0, oA A A
OIS AT RAE (2009 ) i H P i gk 7 6 i 44 8 3
PEBEIEAT OB 5K R (2017) AR T ph vk (A
P 30k RIS A B 2 o e A 988 ) 40 B OR, , % B
KSR BEE 1 2% B 00 40 B TR A 5 B R B 4
(2018) $2 ) T FH B 40 45 1% AR 45 B B AL e o e A=

%5 5 #A:2018-08-30
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CTAB 0 BB KB K i) H A 3 78 ; TRIZOL
il RS RE I RE R MR VE RO T B (R 5
AR N0 R R, o A R B3 1 e

AWFFERI Chelex-100 i3 , il # 7T B2 T
PCR {4 DNA, E1EHRZE —FHEHE 5k 22
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Tab. 1 Biological samples for experiment and numeration

G A i i
1 AT LI (Fungia echinata) 14 T UM (22404 ( Clavalaria viridis)
2 WEIR £ PR 45501 ( Goniastrea austrariensis) 15 TEHIH]  Euphyllia divisa)

3 A B LI ( Favia matthaii) 16 L4 ( Tethya sp. )

4 T ORI (Scolymia cubensis ) 17 AR RS £71 038) ( Acropora pulchra)

5 ML Y] ( Psammocora haimeana) 18 PRBLAMSL (Acropora aculeus)

6 SHLEE M ( Ricordea florida) 19 FEARTHI (stylophora pisillata)

7 P VIR S A O ( Sinularia brassica)) 20 MR I ( Montipora foliosa )

8 75 4555 ( Discosoma sp. ) 21 B ( Porites sp. )

9 ZHE F5 152 (Macrodactyla doreensis) 22 A1 B ( Sarcophyton sp. )

10 ffaitg 3% ( Cerianthus sp. ) 23 J& B ( Catalaphyllia ardinei )

1 RIS (Palythoa sp. ) 24 K5I ( Euphyllia glabrescens)

12 BRI ( Zoanthids sp. ) 25 5k I ( Euphyllia ancora))

13 TR KIS O (538 ) ( Clavularia sp. ) 26 FLLRERE ( Tridacna crocea)
1.1.2 X #) Chelex-100 B9 4% . % Chelex-100 ¢ 4H,0 180 mg,FeCl;, - 6H,0 3.15 g,

PRRURL I T 25 B F /K 78 121°C R KB 15 min
FHT DNA $210;23S-M 5| ¥y db 5t BB S A m] &
AR, %1 Sk 23S-M/F (5’ -CACGACGTTGTA-
AAACGACGGCTGTAACTATAACGGTCC-3 * ), 23S-
M/R (5 ’-GGATAACAATTTCACACAGGCCATCG-
TATTGAACCCAGC-3") "' s 3% it8| 9 23S-N |y I
WA T A R L, 7 91 2 23S-N/F (5° -CCTGCAT-
GAAACATAGAACGATT-3" ) ,23S-N/R (5’ -CAGGC-
CATCGTATTGAACCC-3’ ) ;2 x Taqg PCR Master Mix
DL2000 DNA marker I [ B 142,
1.1.3 344 AW GY-H50 K% /2 WK%
FREPATR SR

£/2 ¥ K553 (1 000 em’ ) : NaNO, 75 mg,
NaH,PO, - H,0 5 mg, 4i/E% B, 0.1 mg, 4i/E % B,
0.000 5 mg, =42 0.000 5 mg, Na,SiO; - 9H,0 30
mg, IR 1.0 em’,

i T E W (1 000 em’ ) ; ZnSO, - 7H, O
22 mg,EDTANa, 4. 36 g, Na, MoO, - 2H, 0 6 mg,
CuSO, - 5H,0 10 mg, CoCl, - 6H,0 10 mg, MnCl, -

1.2 Fik

1.2.1 it HAMRALMN YRR A
SRR AR BT /NI L2 2 mm® (L3 3t
S fid T BB A AN RS ) 5 i ST T P R AR
BER BT 3 ~4 mm’ YL, BTHUNLIZURA
0.5 em’ KRR EP F N, REEGE K
ML 2 55— FAA TR KR N, i A7
3 ~5 WIVE, B S H AR 4647 0.2 em’ 0T
ZEMRK I EP A Y, LLJCHR i i BT 0 AT 45 05, 45
FARIN, P L AE PN O A A B, R IR R R 0. 1
em’ LA PCR A Y, A Chelex-100 5 {45 15 4L
25 mm’,

TEA WA (R 25 2R3 45 ) B SR Al Rtk
AT G BT R, T ULAE PIARAT SR DA A R RS
JUFANAZ BURE S0 T BT 1) A AR AE BBORE I 2
TEH AR, AL B IBORE 7 0 A AR BEA AN 1805
& BB ORAE: WA LR S AT I 0] SR 2 S

IO A 3 GY-H50 M9 24615 2 Wl 1 em®, F
6 000 r/min N &0 10 min WA FEER, UTIE] 0.1
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em’ TLHIKEE G B E PCR &, il A Chelex-100
JE PR IORE 25 mm”,

1.2.2 DNA &I FEHLEKIE (99 ~100°C) 15
min 5,6 000 r/min Z.0> 3 min, 5K EI N DNA $#2
B

1.2.3 PCR 4 3 B R 4% PCR 41 L i 25
mm’ K ZfE. 2 x Taq PCR Master Mix 12.5 mm’ |
LG9 0.5 mm’ FUES 40,5 mm® DNA 2R
1 mm’ 337K 10.5 mm’,

PCR 2% H:95°C i 2514 7 min;95°C 4544 0. 5
min,55°CiR K 1.5 min,74°C ZEf# 1 min 30 s, f§3 30
YK ;74°C ZE{# 10 min,,

PCR 7“1 40 K 56« SR 2% B b 5 e ik 47
KK, HLPKAE 120 V HL &R #E4T 20 min 275,
LJ DI2000 A marker, marker 545 FEAEE Y N 2
mm® , HLIKEE RSB B T 0.5 ug/em’ EB i
HR I 30 min A, FETEER R AN 260 nm £
SMETT AT

PCR PPy e K B DA 36 A7 2 104 4R i
KRR — MR B RIRHA R Rl I , s

M 1 2 3 4 5 6 7

FE51E NCBI A 4T Nucleotide BLAST 28] FL Xt
1.2.4  3lapigst FUPA LR AlignX 4347 %
HIBAT 22 25 23S DNA P31, W79 PR T X
Vefe— 2R P IVE AR , B 5 e+ OligoT,
MR PR 7 X b3 5 | W)L 8 I e WU 4 F B
KJEH 650 bp, Search 5851 ¥ BTt Bit5e Y
19t Analyse HEATITHT , 5 E P51

2 ARG THE
2.1 HEEMEREKER

213 Chelex-100 1 i #4247 I il 45 I 45 1 27
iy DNA B8 BT mm® AR, L 23S-M 5| 4y ik
17 PCR P8, 3 14 7= Wy 22 By g W56 Jise 7K - L Kk K
B0 25 NE 1 s A58 T 22 253 B 4% 1Y L UK
B, 4 8 11,12 .20 SAE 5 Sy RU&AT , ] i A
B SR i A5 3.5.10,15,19 .21 SR
FERRY B 450 o T A R 45071 bR 23 S HE
(750 bp) &b, K/NFEA—3, 7E 700 bp /247 ; marker
BAES ERERE N 2 mm® , ASEFEXT HOR T, BT ks
HI 3G 7= W) HAA B R B A G K

8§ 9 10 11 1213 1415 16 17 18 19 2021 22 23 24 25 26GYH0 M

2000 bp

1 000 bp
750 bp
500 bp

200 bp
100 bp

B (R R % GY-HSO DNA SBCH 9 235-M PCR § 8%
Fig.1 23S-M PCR products by DNA extracts from experimental biological

samples’ symbiodiniums and GY-H50
M DL2000 DNA marker;1 ~26 GY-HS0.:1 ~26 -4 5325 % % GY-H50 DNA $2HHIf 235-M PCR #4474y
oA, 1 ~24 X} 22l marker,25 .26 .GY-H50 % [ 45 ] marker,

BERTARY 18 1 26707 1 6 3 R i, 1T I /7 3% [m]
(22 G5, #2120 47 B 07 1 BEAT 5 | ikt
1HEH 519 23S-N, PCR Jirfifi F i B4R DNA {7548
KL 2.27 4 5 1) DNA $2BGR ( - 20°CHRA7) , TG
it SR Ao 4 HE 7 ) 4 B W B K P HL R
5, A RANE 2 IR BR 3 SRR Ah, HoR Sy i
T 700 bp ZeAy B ZRT , A5l WS I, 40 I e 2L
Ko 3 SHERRY I RN IS, n] BE2 BT i /Y
FIYIAIER o
2.2 FHEFIMNFER

PR 700 bp A Bk ATy, JakAT 26
ARSI, A P UCAE NCBL Hr k4T Nucleotide
BLAST #53f FOXF, 0645 0 B f5 = T H. E{F 5 /NI 4

A 2(E {HI2 4 H score [ ] FEMETEHr, B Bl AL 1%
DU ARSI S BARF1) o 2 Al LA 2, B
AL S5 R 5 PR H A5 P — B, 20 g ik
23S rDNA 4 56 R AH 95% ,— B PERAR A 90%
VLR EEXSZER n] A5 B e, P 90 SR o IR
B Chelex-100 1 I FA R Ak il 4 AU AR DNA HA7
PCR n#AETE

M2 Gt A R n B 2 AR 27 iy AR
LA LA O TR H R ZLREBR ( Tridac-
na crocea) ,B JEE LA B IR H A A1 ¥ H
H AFAE T 2 3] ( Ricordea florida ) K2 ffy g 3%
(Cerianthus sp. ) #, C 2R A e S0 AR Y [ 25 A
ROAFAE T H B B 2 B OREARSE H
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Lwyitg i H b, R S L 30 2 1 9 0 36 A
GY-H50 Jy E it A= g, Oy 3L AR e Jm i g A il 2
IR o AT A B DR R AL R R 1 2 R4,
AT 3113499 H 20 B 23 J& 26 MR 49
Fedho MPEGR A B C 2RIt A R AR YR AL 3

M 3 5

2000 bp

1 000 bp
750 bp
500 bp

200 bp
100 bp

A AP, %45 R 5 Huang 55 (2006 ) X i
R AT SR A s A 22 R R A 2 R — 5
RERE NG S B T R L TR
A R G AR AT SR 5 R AL ST
TS

10 15 19 21

K2 R ke dh G AR B DNA R 23S-N PCR 4 354550
Fig.2 23S-N PCR products by DNA extracts from part experimental

biological samples’ symbiodiniums

M:DIL2000 DNA marker;3.5,10,15.19 21 3 5.10,15.19 21 5436435 DNA 2EU A 23S-N PCR § 14774 .

F2 R4S EER GY-H50 B PCR #1855 L X 45 R
Tab.2 BLAST results of PCR amplified sequences from experimental biological samples’ symbiodiniums and GY-H50

4t Y4 i W TR g M
IHE /% /%
1 Symbiodinium sp. Cp9 23S ribosomal RNA gene, partial sequence; 1038 1 038 98 0 99 FJ461486. 1
chloroplast
2 Symbiodinium sp. Achyl7_Pool400 clade C 23S ribosomal RNA 1 066 1 066 99 0 100 HQ631382. 1
gene, partial sequence; chloroplast
4 Symbiodinium sp. Achyl7_Pool400 clade C 23S ribosomal RNA 1070 1 070 99 0 100 HQ631382. 1
gene, partial sequence; chloroplast
5 Symbiodinium sp. C1 isolate CC35 23S ribosomal RNA gene, partial = 937 937 100 0 100 KR002412. 1
sequence; chloroplast
6 Symbiodinium sp. clade_B isolate Pk13 23S ribosomal RNA gene, 1 086 1 086 98 0 100 AY055231.1
partial sequence; chloroplast gene for chloroplast product

7 Symbiodinium sp. clade C chloroplast gene for 23S ribosomal RNA, 1 081 1 081 99 0 99 AB159231.1
partial sequence

8 Neultured Symbiodinium sp. clone Pavd1522¢1FFS 23S ribosomal 307 445 95 0 90 KF623573. 1

RNA gene, partial sequence; chloroplast
9 Symbiodinium sp. Clcp chloroplast partial 23S rRNA gene, isolate 1 068 1 068 98 0 100 FN298482. 1
6341X
10 Symbiodinium sp. clade B isolate SSBO1 23S ribosomal RNA gene, 931 931 100 0 100 JX221048. 1
partial sequence; chloroplast

11 Symbiodinium sp. clade C chloroplast gene for 23S ribosomal RNA, 1 064 1 064 99 0 99 AB159231.1
partial sequence

12 Symbiodinium sp. clade C chloroplast gene for 23S ribosomal RNA , 617 700 98 0 99 AB159231. 1
partial sequence

13 Symbiodinium sp. clade C chloroplast gene for 238 ribosomal RNA, 1 077 1077 99 0 99 AB159231.1
partial sequence

14 Symbiodinium sp. Clep chloroplast partial 23S rRNA gene, isolate 1072 1072 98 0 100 FN298482. 1

6341X
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15 Symbiodinium sp. Achyl7_Pool400 clade C 23S ribosomal RNA 933 933 99 0 100 HQ631382.1
gene, partial sequence; chloroplast
16 Symbiodinium sp. clade C chloroplast gene for 23S ribosomal RNA , 854 854 100 0 94 AB159231.1
partial sequence
17 Symbiodinium sp. clade C chloroplast gene for 238 ribosomal RNA, 1077 1077 99 0 99 AB159231.1
partial sequence
18 Symbiodinium sp. Achyl7_Pool400 clade C 23S ribosomal RNA 1 057 1 057 97 0 99 HQ631382.1
gene, partial sequence; chloroplast
19 Symbiodinium sp. Achyl7_Pool400 clade C 23S ribosomal RNA 904 904 99 0 99 HQ631382. 1
gene, partial sequence; chloroplast
20 Symbiodinium sp. MS-2014 23S ribosomal RNA gene, partial 436 436 98 0 92 KT223627. 1
sequence; chloroplast
21 Symbiodinium sp. Cl isolate CC35 238 ribosomal RNA gene, partial 929 929 99 0 99 KR002412. 1
sequence; chloroplast
22 Symbiodinium sp. Clecp chloroplast partial 23S rRNA gene, isolate 1068 1 068 98 0 99 FN298482. 1
6341X
23 Symbiodinium sp. LR_212 238 ribosomal RNA gene, partial 1243 1243 99 0 99 KJ806186. 1
sequence; chloroplast
24 Symbiodinium sp. clade C chloroplast gene for 23S ribosomal RNA, 1075 1075 99 0 99 AB159231.1
partial sequence
25 Symbiodinium sp. clade C chloroplast gene for 23S ribosomal RNA, 1068 1 068 100 0 99 AB159231.1
partial sequence
26 Symbiodinium sp. clade_A isolate CassEL1 23S ribosomal RNA 1086 1086 99 0 100 AY035410. 1
gene, partial sequence; chloroplast gene for chloroplast product
GY-H50  Symbiodinium sp. clade E isolate SSEO1 23S ribosomal RNA gene, 1013 1013 96 0 97 JX221049. 1

partial sequence; chloroplast
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XF T Chelex-100 R i , 3 3C H1 45 (2006 ) F]
ZESEIBUR & DNA P58 b5 i, 56°C fjif 15 ~
30 min 100°CA%IE 15 min 245 (A3 30 min) FH
I FANMIAL 2% Sk DNA BRI (88 00
S5(2010) TEX R B 64T Chelex-100 48 Jig $A 2L fi#
G K TS 10 min BIZRAS T R 4F i) PCR AR
DNA" A e b A P i 9 35 BT 35 3. 95
x10° cells/cm?* , B/ 5 A4 B (CANAR YR S 56
KA TR FE B AT RO T, B a) WA o
R BB ke, AT DA AL N R TR
i DNA S, PR T A4 2 S 56 20 B8, A kAT 56°C
PRl 105 5% AR YD AH FL, B2 DNA S O TR 20
JHOBE A 14 K — e B, PRI S 35 >R FH] T Cheelex-100 A7
NEARZLR 15 min $ZIR LA DNA AR5, 97057
PIHLTK 254 W 5 3 M BB 8 I 1 A KT 91, 1 W
Chelex-100 % i3 123 BE % TR 2 52 0 Jvs s 5 ) | v 4 )

Y AR Sy () A - TR SRR S B Al b R AL
AL EEAE LY DNA $2HL, Hl 48 it DNA RE 2 it
J& PCR 4 753K .

HAREENE P2 A AN A E T
A6 Wy Fh [ a0 4 3 8 PR QR B ( Tridacna gigas)
] TR SE B B, ZEA R 58 BURHIE AT i Atk
IRE A RS S R g — R T AE
FRRI Y 785325 TE A ) @, ELAA i S AT fg ek b
FE b VAR I R AN G S A AR A A R K
FHNTFRFENAR B R RS (RS SR A, Y
Y I A 1 [5) IR AT R D IR ) L A 2SR
A5 vh TR RE B B O SR R B 4
3 45

S Chelex-100 #4717 3 113 499 H 20 £} 23
J& 26 APyt A e K 1 pRaliRg 5 4 AR Y PCR
ML DNA ol 4, F3@ 1 PCR §4% 23S rDNA 3t
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A rapid extraction method for symbiodinium PCR template DNA

LONG Han, XUAN Jin-cai
(School of Marine Sciences and Biotechnology, Guangxi University for Nationalities, Guangxi Marine
Microbial Resources Industrialization Engineering Technology Research Center,

Guangxi Key Laboratory for Polysaccharide Materials and Modifications, Nanning 530008, China)

Abstract: DNA samples of symbiodiniums from 26 species of Cnidaria, Spongiatia and Mollusca, and 1 species of
pure culture symbiodinium were extracted by Chelex-100 resin method. Twenty-six valid sequences were obtained
by PCR of chloroplast 23S rRNA. BLAST showed that these obtained sequences were consistent with target genes.
This method has the advantages of small sample consumption, short operation time and low equipment require-
ments, and the avoidance of using toxic chemical reagents. It is an efficient and environmentally friendly DNA ex-
traction method and will provide a technical reference for the molecular study of symbiodinium.

Key words: marine biology; Chelex-100; symbiodinium; DNA extract
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