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Research progress on identification of harmful dinoflagellate cysts.
A review
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' Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; *South China Sea

Environmental Monitoring Center, State Oceanic Administration, Guangzhou, Guangdong 510300, China

Abstract; Harmful dinoflagellate cysts refer to cysts derived from dinoflagellates that can produce toxins and (or) cause harmful di-
noflagellate blooms. So far, 18 species in 10 genera have been recorded along coasts of China seas, accounting for three quarters of
the total number of harmful dinoflagellate cysts globally. These harmful dinoflagellate cysts are widely distributed along Chinese
coasts. Harmful dinoflagellate cysts largely threaten marine ecosystems, aquaculture industries and even human health. Consequent-
ly, the study of diversity and distributions of harmful dinoflagellate cysts has become a hotspot in marine biology and ecology. The i-
dentification of harmful dinoflagellate cysts is crucial for sea food safety inspection and prediction of harmful dinoflagellate blooms.
However, accurate identification represents a big challenge, mainly owing to limited available morphological features of harmful di-
noflagellate cysts. Here we review research progress on harmful dinoflagellate cysts on Chinese coasts, including their negative im-
pacts, diversity and geographical distributions, and species identification of harmful dinofagellate cysts. In addition, we suggest that
it is nececarry to ultilize multiple methods including those based on morphology and molecular biology, as well as methods based on
toxicology and reproductive biology, to accurately identify harmful dinoflagellate cysts.
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al.,1996) . R0 T IS LA b i 4
PARAG T RERCA A T AR L A R A Y A
1 b P J3 Ai7 S 22 B 1 R A 2 R M A B R A 37 3]
K1E (Kohli et al.,2014; Zonneveld & Dale,1994) .

B A SR i N (20~ 120 ) |, B33 Fif
[F1) 22 5250/ K () R A7 A B 25 ] B84 25 45 5 (Fuent-
es-Griinewald et al., 2009, 2012; Geider & Roche,
2002 ; Taylor & Gaines, 1989) , S Zi X H % 5 IR ME Sz
YE N MERR A )R, RSN 25 (2011 ) | BT AHE
L 252 (2009) B4 H A 4 OBIF T HEAT T 2508
BBy = B b A 3 00 9 o 28 B oy 1 2 T T
MIBIE . A SCIIZRA A B ny e b BT
A A R RN S oA A P R P
BT SRS 3 AT B ST R, L
01 R A PP S e A R B 2
1 AERRBENGE

EEG T AKIEENA F R s,
FEA 2/ (F ), Hp 19 MEAPEGER,3
TR &R R HRED A F BRI & AR T RE & A 7
R MRS EA TR A 13 Fl, JXSEHT T
R RMAYENGERHABNE ZREZ —
(Schwinghamer et al.,1994) , HA@E MR U5
DIZRUE RS 7K L i R N AR 20T B0 ™
Ye3g , Qerg i il i ) BE AL 1 R A N
B #E (T 78 SC A%, 2005; Yasumoto & Murata,
1993) . AR4E & F 3 b B2 B SE AR 3 2 F 3 (77 4
Y FFREWI N 3 2 M5 ME N 283 &K (diarrhetic
shellfish poisoning, DSP) KL U1 285 2K ( paralytic
shellfish poisoning, PSP ) | il 28 D1 28 # & ( neuro-
toxic shellfish poisoning,NSP) . FRILZ b, 5 —Lk
X NRSEH M AR , Ak 5 K (yessotox-
in, YIX) (Aune et al.,2002), iX %63 % (DSP,
PSP NSP \YTX) =% ¢l F A 1] o ) I 8 26 7 A
DEGH BRI 2V A (R 1), A ST
(F=f) HE (B F PSP A BHIG EE R ) &
SRR REVERY 80 %, 7 B H W 1Y 8 7 4l g B A7
R, HM %t H A % K (Anderson et al., 1990;
Bravo,1998) , 3 HLH 3 1 1o 7 57 46 i 5 5 ( Dale,
1983; Oshima et al.,1992), fLAE 1969 4F % 1994
A FRIE B g3 ny | DL 2R b R 9 N BGI A
1800 Z A\, Horh 2 /0 30 AFET: (J8 44 115F, 2001 ;
Zhou et al.,1999) . XEEHEFILAEG| R M DK

TARBET , 5 7K 7 SR BRI 3 i B R e B 4 2% (e
45,2008; Lim,2012) . LAk, A3 H A4 REHE )
PR B S AN RBREE o 3 it SO AR A5 I 3
A TR 358, A5 gy A FL B A A AR A I T 224 b 7K B g
Hopt A ) S A S PRER P AR ORI fe 3, 4 A I T
LR 7 8 A A2 5 ) 4 BT M PG S v a5 | /S il )i
WS LT R AR AR 23 22 7 PSP B R 19 7R ( An-
derson & Wall,1978)

2 HEGBAEERRMENTERSS

i, 3 FE % B A 3 e fl e g 5% T 10
J& 18 i, i Bk ST A AR 3/4 (R
1), HAETR E U8y o A W 1, Horp ) i s s
Prorocentrum 1 #, . J7 L1 K ¥ J& Alexandrium 3 6
B, BIEEE R Gonyaulax 342 F BEW FE & Pyrodini-
um 1 Ff,FH W @& Lingulodinium 1 #0 | J5 A& &
Protoceratium 1 #, 7 FC ¥ J& Scrippsiella 1 F, #£ H
W& Gymnodinium 1 # Z 5 B J& Polykrikos 3£ 2
T, #8 £ 15 B J& Pheopolykrikos 1 i, JiE 15 3 J& Co-
chlodinium 1 #0, J73Z 504 T3 E W 00 A 13510
B 1l K% Alexandrium tamarense 55 AR WV F7 11 K
A. pacificum EFNEIHTE Gonyaulax spinifera VL HE
MG Scerippsiella trochoidea .,
3 EEREAEGSREE
31 BEFEE

TR EZHP BN, 7 28 B O Ea
BT OB A RE XS b AT o 2R M, RIS
FUOE TR EEAMEA RIS RN B0
PN 5 D At 48 B %) 45 g RT3 T 468 A ) 45 AR E %o £
PEEAT YT (L WINE 2007 ; FRINESE 2011 ; Bt
FESE 20115 Liu et al.,2014; Matsuoka & Fukuyo,
2000; Mertens et al.,2015) ., %% 1 3 H A5 35 HH o
faderh AU BA B T BB S AR, i 250
o H Lingulodinium polyedrum /E\-ﬁﬁiﬁilﬂl@(
2A), R B A 45 38 Protoceratium reticulatum EAG T
ey (Kl 2B) (Joyce et al.,2005) , Bl £ 34
Polykrikos kofoidii HATMLCRI™ME (K] 2C) , T £
153 Polykrikos schwartzii BIINHRIE S 58 K £ 16
RN, AEL S A o0t A E 00 57 T A 3 AR — S ([
2D) &5 TR MR A BT 28 SRR AR X I 26 7 4
AR R ) 255
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Major spceices of harmful dinocysts and potential damages

Table 1

HW)2% 4 Biological name

11344 Chinese name

13 Damage

22 Rk Reference

* Prorocentrum lima

* Alexandrium tamarense

) Ji

SN PN

gl DIZErhaEE(DSP)
Fish and shellfish poisoning

gl D (PSP) Kol
Fish and shellfish poisoning and HABs

* Alexandrium pacificum NN gl DI ':Pﬁ( PSP) Szl

Fish and shellfish poisoning and HABs
* Alexandrium minutum /NI 1L Sl DZerhag (PSP) KRkl

Fish and shellfish poisoning and HABs
* Alexandrium affine ARSI Dy 111K Sl DHErhaE (PSP) KR

Fish and shellfish poisoning and HABs
Alexandrium cohorticula JRCARAE P 1L R Sl D1ZErhaE (PSP)

Fish and shellfish poisoning
* Alexandrium fundyense Jo Gl D2rhag (PSP ) KR i

Fish and shellfish poisoning and HABs
Alexandrium lusitanicum Jo gl D (PSP)

Fish and shellfish poisoning
Alexandrium monilatum o Bl D12k 'T'%IJ.E( PSP) % GiRtLi|

Fish and shellfish poisoning and HABs
* Alexandrium ostenfeldii 7 5l D123 (PSP) KRl

Fish and shellfish poisoning and HABs
Pfiesteria piscicida o gl s rh i (NSP ) Je A

Fish and shellfish poisoning and HABs
* Pyrodinium bahamense RAEREEALE R gl D2 EP%( PSP) % ki

Fish and shellfish poisoning and HABs
* Gonyaulax spinifera EL vy 5 Sl DIrhaE (YTX) Kok

Fish and shellfish poisoning and HABs
* Gonyaulax polygramma EZ59 3k SR HABs
* Lingulodinium polyedrum 2317 H ¥ Sl DIZerhaE (YTX) KR

Fish and shellfish poisoning and HABs
* Protoceratium reticulatum  WUAR L F 4535 Gl DR (YTX) KR

Fish and shellfish poisoning and HABs
* Gymnodinium catenatum R TF BE gl D1Z&rhEE (PSP)

Fish and shellfish poisoning
* Cochlodinium polykrikoides — 25 ¥ eV Sl DIHrhaE (NSP) Kok

Fish and shellfish poisoning and HABs
* Polykrikos kofoidii BlRk 2 SR HABs
* Polykrikos schwartzii s EAtap 575 HABs
* Serippsiella trochoidea HEARIT IG5 SR HABs
* Pheopolykrikos hartmannii V& 248 22 1H 8 Sl DIZerhag CRHA) KR

Fish and shellfish poisoning and HABs

MFS 45 2013; Bauder et al.,2001; Bravo et
al.,2001; Marr et al.,1992; Pan et al.,1999

Anderson et al., 1996; Gu et al., 2013a;
Maclntyre et al. 1997

Gu et al.,2013a; John et al.,2014a; Krock et
al.,2007; Lilly et al.,2002; Sako et al.,1992

Chang et al.,1997; Hansen et al.,2003; Lan
et al.,2003; Vila et al.,2005

JEREEASE 2008 Lan et al.,2003; Nakanishi
et al.,1996; Nguyen-Ngoc,2004

Ogata et al.,1990; Wisessang et al.,1991

Anderson & Wall, 1978; Gao et al., 2015;
Stock et al.,2005

Martins et al.,2004
Harding et al.,2009; Juhl,2005

Gu,2011; Gu et al.,2013a; Kremp et al.,2009,
2014; Lim et al.,2005; Mackenzie et al.,1996

Anderson et al.,2003; Bowers et al.,2000;
Burkholder et al.,1992; Coyne et al.,2006

BRBERLEE 20115 E I B, 20145 Aza-
nza,1997; Gacutan et al.,1985; Gu,2011
Aune et al., 2002; Garate-Lizarraga et al.,
2014; Lan et al.,2003; Rhodes et al.,2006

MK FNE UL BH |, 1993 ; Morton & Villareal
1998; Pan et al.,2007

Lan et al., 2003; Morales-Ramirez et al.,
2001; Paz et al.,2004

Alvarez et al.,2011; Lan et al.,2003; Paz et
al.,2004; Satake et al.,1998

Gu et al.,2013c; Hallegraeff et al., 1995;
Lage & Costa,2013; Oshima et al.,1993

F L FE 55, 2014; Garate-Liztrraga et al.,2004;
Kim et al.,2002; Tomas & Smayda,2008

T WIHE 2007 ; T HE RIS ¥, 2003

T HIIE 2007 ; R FISFRY 8 , 2003
WUTAF 20145 1 k25,2001
YT ANE TS A, 20005 Tang et al.,2013

* Sy B R I T AR

* indicate dinoflagellate cyst found in China.

RN 45 64 3 A 4w g LR 3w o
OB B D 1L K S A AR (I 2E) /NI Dy LR
P A, minutum 5T KB A, affine (K 2F)
FERMFIIE R 22 R 5/ (B HESE 2009, F#)
45 2004 ; BRULFESE 2011, Bravo et al.,2006) 1%
ICHRE NG U T A2 (4 T 25 A R AE o DK 3
S 1 3% S BRD AT, — e DG e L g T UL

60 3% 5 A IS 5 5 240 L %) T 2 R AU T ) 422 68 o 70 3
(JifEIg % 20035 Gu,2011; Gu et al.,2013a) , X
TEFRMMILE 22 7B NOFE, 1 A REH
FLMER S, ARSI 30 Iy L K 2 AR TE S
SPRFREACRERS L Oy h I EE A Py LU R g AR I
Pl K3 K A, fundyense 3 1 88 25 4 h¥ ( Balech,
1995) s {HJE 3k B fF 52 & BRHAFHE VR 2 h MR S 1)
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AMRLL AR Rl 2 A SR i S Y 4,
P B AT B 3G D 1L R 52 5 R a3y 3 AT
SIS = A T 3R I 3 8E ( Gayoso & Fuleo,2006; Kim
et al.,2002; Orlova et al.,2007) . H:FILIS 4L
Xt A. ostenfeldii 5 A. peruvianum ( Gu,2011; Kremp
et al.,2014)  Pyrodinium bahamense var. compressum

5 Pyrodinium bahamense var. bahamense ( Balech,

1985; Mertens et al.,2015; Steidinger et al.,1980) ¥
WFFE AL T 2 LA B4 s 14, BE B 0 g 1 g
EaW group | (FHFER) PRI FETEM
fL, 10 group IV (ARBERIN B EE R ) B4 A L7
TEMIRE AL A Le LA PR, AR 3 0 i L i A
TCHANRERE I FD 3 1L RS S AR Y group 1 AN
group IVIX53H (Gu et al.,2013a) ,

B1 PEASEIERECFARTENS®
Distribution of major harmful dinocyst in China costal seas
P/ KRG 7 LU A 3R Alexandrium minutum/ affine ( FEAIE ,2007) ;

B L ZLEH FE Pyrodinium bahamense ( Morquecho et al.,2014) ;

R L ff1 458 Protoceratium reticulatum ( Joyce et al.,2005) ;

FERMEF 3 Gymnodinium catenatum

B Z % Polykrikos kofoidii; O: NN TGS % M Polykrikos schwartzii,

Fig.1

19 58 &K Alexandrium tamarens complex ( EEIIF,2007) ; B:

C-H: W EL R W% B 41K Gouyaulax spinifera complex; I:
J: L2315 W ¥ Lingulodinium polyedrum ; K:

L: HRHTECEE Scrippsiella trochoidea (Wang Z F et al.,2014) ; M:

(Joyce et al.,2005) ; N:

AN 2T R RR S E AN B W A e T LA S
AU AT N REWT & B fL A, AR T Kk
B FRHORTEAWGE:  (HAR R 08 K R A RE 1L 3
100% ( Anderson et al.,2005; Gu et al.,2013b),
WG AT A TS 3 T8 A T 1) 6 S AN B ot AR 4 1 I
AR S E ORI Y AL S R e i 2 R
Al T AN [6] A A 4 1) %5 5 ( Yamaguchi et al.,

1995) , L H:FH T )5 £ W 3 ' Brigantedinium )%
B H AR TE O 28 & By 614, T XS T AR W & 1Y
Brigantedinium {5 f6 B8 T 25 A FRAEATI A RE A H:
YERIMAY K A7 S0 0 5% 40 5O A e 4 B
AEGRMEAS T MY (K 26 H)  ERIE, =81
BB E 2 /DA 19 FORRIZEH B 13 ( Taylor &
Gaines, 1989) , (AN AR 95 £ 28 T 25 2 Re AE ME LS B
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A AR 25 2 4 ik 9 [7) o 6 9 Kol 3] ] — 4> Fif
P, VF 22 TP AR H BB E 2] ol

J& VALY ( E WA, 2007, F @I HE4E 20115 24
BERESE,2011)

2 MABERERRE

Fig.2 Part of harmful dinoflagellate cysts
A B.C.D B EA 5T %% ISR T RE L E BRI 7KF  E F G H R EA B T 98P H A4 s ik F

Some dinoflagellate cysts including A, B, C and D can be identified to specie level based on obvious morphology characteristics;

other dinoflagellate cysts including E, F, G and H can be identified to olny genus level for plastic morphology charateristics.
A2 EWEE Lingulodinium polyedrum ; B WRARFAE fi38 Protoceratium reticulatum ( Joyce et al.,2005) ; C:RIRZINEE Polykrikos kofoidii s
D B LB Polykrikos schwartzii; F . B3/ HEMR T 1L KBE Alexandrium tamarense/ catenella( FHHE 2007 ) 5 F . f/IN/ AR
T LR 3 Alexandrium minutum/ affine ( FEHIRE 2007) ; G H. B g i Gonyaulax spinifera complex ,

R UL A5 BT A A A= PR e Ah PR I R
T B )4 52 W) 6 30 M 0 I MER R, — LB RAER
[F] F P LA B AN () 18 A= K B B B A AS [ 1Y A1 355
JEBRHE, W27 3 ( Mertens , 2013 ; Mertens et
al.,2009) IR JEFf 45 388 (Mertens et al.,2011) (2
M AL B Pyrodinium bahamense ( Mertens et al.
2015) S5 1 BE K /N 5 6 38 BT Ak T ) 3
JESIRBEAR DG ; 22300 0 WY | U ey B 2 P e 25 7 3¢
D NN RS NS It S S TIPS
(Mertens,2013; Mertens et al.,2015) , X SEFR5% A
BTN 2R T 7 A 110 5 Wi 2 AR PR £ 38 58 o 1) U
4% ( Fuentes-Griinewald et al.,2009 2012) .

WA Y e HA Tt 2% 07 e a5, X4
A B ELR W35 (Godhe et al.,2001) , HAMHER
WA, PRI 75 5 SR — Fh A I 45 ) SCHERA Y 4
YETTR o o T AR T AR R DX A TR BT THD
I T BRI OL S (1) 350 T /5 0 i a) e
(2) A LA 5 8 LA Y 52 90 7 o ml AT 454
(3) FERh K F b2 A R e
32 HFEYFETE

—PRAFOLT AN R b 22 ) ) 22 S 2 B T
ARG ) 57 ik PR A rh i BE 4 1 22 e, PR, 3
W EIAH ELHE e PR 2H Rl e 21 0 i e 1 LT
SERPIRNSEE T vk (Bl TR, A S T

Fe HAR O B i BR ) 1 HSEPRI . DNA S50 %
(DNA barcode ) 24 P& N e AR % P Fh H 55
TR 23 DNA R B, Ho— s Ho 5 e R
i DNA SRS (0 15 51 R A B AT S Wy, AR
Bz W T 31 ¥ ( Shokralla, 2011; Zhan et al.,
2013; Zhan & Maclsaac,2015) 5% (Cowan & Mi-
chael ,2012) 184 9 ( Adeduntan , 2009 ) %549 Fif 1) %
B AETE AL EAEAE RMER YRR b R TSNz
W Lilly et al. (2007 ) AR5 51 1) 4326 ) 7 B 0 e
PRI L R A A AR 432 5 A2 R (LI LIV
V) BRI B RARRRY, T4 MG R E AR
TR S04 LI B B AR ) A SRR X 5 A
TEASALZERER 53R 5 A [E] Rl (ERE L fir 44
A A. fundyense , ZERENYE 545N A. mediterraneum , 2%
W4 M A. tamarense , EEEIN BN 44 A A. pacifi-
cum , EREV LAY 24 M A. australiense) (John et al.,
2014a 2014b; Wang L et al.,2014) ; [FFE, 235 rDNA
FIRFIE A, ostenfeldii F1 A. peruvianum #% 21 H h—
MR (A. ostenfeldii) , BUH A. peruvianum W44 (Gu,
2011; Kremp et al.,2014) . fH 7 B 7E A5 45 i
ATh T I —LE PRXE S BRI, Q00> TARIC R e A%

TR A HE A
3.2.1 FAItH RS B DNA KBS A B

W2 5 T S -t B B A b 1] X1y (]
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BB AR S A A BRI A S ) . B,
AEG I 8 5 | P BR A — o )3l M (L s R T e 2
B H B R — 2 RS (A B R AT
/L) (Zhan & Maclsaac,2015) . # WLI% DNA £5JF
A5 A% BE AR RNA ZEH (fDNA) 41, A0 35 /N 7 3
rRNA JE[H (SSU 8f 18S rDNA) KWV HE rRNA JE[H
(LSU 5% 28S rDNA) | N #E S [RIBE X (ITS1,1TS2) K&
AN SRR X (NTS) |, 24K 11 rbel  psb HE R L)
MERRAR 1Y Cob , Cox %5 FEH (FR H Z255,1997
1999; Scholin et al.,1994 .1996; Wilcox,1998) .
I (40 NCBI) T 25 Y Fh A5 7 51 (1)
G R T P o ] A s A B e A R Sl A Y
U R JE YR . RS 4 2 B
e APRY R ST I v ke i SIA IR ZTIE A
P (40 NCBI) o, 5 A4 FFric A0 LE#R, 18S 1Y
YIFP P 5 B 5 4 (2% 2) , HA % W 4 (BRI
PR ) Fh P AR AT IN, B T G S,
LB SIS 18S ik FH B F s vh B H T2
A4 FHRric ( Granéli & Turner, 2006 ) ; {H H:Ff [H] )
AR SN AR SRR A B A A (K 2),
P, 18S FAE fe FRAR 19 43 FAn i, 5 18S Mt
28S H I T S 2% (A E R A B
SER (2 2) , HRp el A& i B 4 Ko B B o Fh
B 7% A B ST A Y 5 | ot 5 Tk it
(L P 35 A% B 8 25 R L Py B i ] 1 35 A% B S A
R, T 28S fE A HEHEMN o Fhric i B A —
EREIRE, R IS R T AL A
FEAETEAL, 1 3R i 0 T LA B PR Yy A 3 X
g RS a I (EWENEI VR BTSRRI PN N
PG A K AR S| B ELAT SR AR S
(% 2) , XAR AT AR R R A= 90 A TRl SRR R
2 AT TRIERE, AS [] o ] %) 38 £ B g 25 S0 A K 3k Al
15 R T P A6 B 11 A 2 K — Sl ) R
B AR A5 R M | 1T BB T X A [ ) s i o e 4 25 0
TCRIE FEAE Il (8] AU bRt WPk A ZERE R 5
(1999) i 1t 3 #7 GenBank |3V JJj Ll K3 HY 1TS
G5 R B FRIE] ITS 751 22 FH K F 0.20, 1
TR ITS P8R HARL (1 0.01 225 ) ,iX A7 Ll
B 1) 53 F 5 78 $E AL T — Nl 18] 5 A 1 A
IS b ARt mT LA e 7k 3R B — S )

FE AR, (E K e A7 — SE RS R A J 971 1T X
DIFERIFMER , BT LAME LR IS AT 35 Y b ] K b i
AL PE R R LS, R BEM A 19 581 Hexf i At
— NI T HIEE
M E R R L 45 A SR B i 7

AU 3 DL KR A8 FR R 3 %5 (Gomez,2012) . H
i B P S 200 N A ] AR SR T A 1 I S (A B A
U rbel \pbs 55, T 5 T2 A AR R D] X BR
SRR EE T W o 1S TP I T N B
SREGRIAR L L AN Cob F1 Cox 45 Y Ff P B2 b 1]
L IR B BAT B R R o BEA (R 2) ARG
Bl AN 5E 35 (R 2) BRI 7 =N H . HHET, # o
A DNA Z5TE 65 68K BT A 114 HY 3 56 5 3] Fh iy 7K
V- BB AR R A [R] By R AN [ 1Y 431
Fric, 7 T S B A 9 Y 4 e Bl HY e 2R A Y R ik
RIS

322 FEMBEER PR IO 14
MY BT S E R G i 2 AP RE 2 5 iy Ak B2k
LI ERAT 5 2H A, A0S D 11 3 S ) 9 3 B 2 ey
TR B RA M 2H 18, B AT 0 R il DR WU ok 1) e
1, H He# %48 ( Bibby & Dodge,1972) ; 1 IG5 )@ Y
2 IMRE T LR Py A R R 4 S 2 X S e LA
T T ) FEL 28 A1 B R R D B PR 8 B2 R R R T
BRI B AN BB 0T 6 5 A% IR 4 A M
DRLIEG BT 0 0 7R ol A 0 48 i PR 2 i R O 20
DR, U6 BE Y B P 7 AT 1 BB A 0 AL o
TR« W By ks 2 S A 455 4 PR M 4 125 ( Eirdner et
al. ,2010; Penna et al.,2010) FNIR & AT B ik 6 15
(Godhe et al.,2002); fb2% 75k 2k CTAB ¥
(Coyne & Cary,2005; Kamikawa et al.,2007), It
Hb T R TR T LR L e, AR SR T LA
1y DT 2 4 BB 7 1k Al T 3k 38 (] 2 4 A 48 A
20 B i) ( Bravo et al.,2006) . VL I 0 5% KL R 21 42
WONETEMISEF S E A T B0 M S e A
IS5 D7 A2 1T 0 5 (H sk 607 1k Hd 742
R Z M 7E ARG SELe
(0L KR 5D | A SR IS TE X i S 0 B A T M
DA A, 25 35 S0 7 A 1 3% & PR 40 1) 488 B0 i 1 1A
e, T T 122 DA 23 - 7K 1 1 Tff 45 5 X 26 71 4 1Y
2k,
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Fig.3 Problems or debates and possible solutions in the progress of the identification of single cyst
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