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Bo I DA 38 (Cylindros permo psis raciborskii)
PR 40 25 B SERFAERE 52

REHK, TR, Y2, g

CLUTI AR PRSI0 HhoC 30 A 25 3R 358 W 0 J90°8 B o4 W 5 o s S 3 =, BN 3100125
2N K% A i 5 IR B A B, WL IR 325035)

O U (Cylindrospermopsis) & — 2 ELA [ RURE 1009 2ROK 46 05 B, T8 7T LA 7 A S0UKE 76 33 3%
# (Cylindrospermopsin, CYN) LA S 458 A AR, PR G A 32 SG 76 4 RV L I, 400 40 3K 8 1Y) 2 0 400 % R
A 25 8 T A o [ 0 76 38 A% 43 A 2 BN A B T I X ) P B o DA BRGHT | SIS 1) TR A AR L B AT AR
RIB A= CYN Bbk, B4 2012 45438 B B0 1 bk . 2020 45 9 DA HH I I8A 23 288 380 — 7 004 10 9 o ik , 46
T 25 25 R AF 55 5 R P IS KE F 8 (Coylindros permo psis raciborskii ) o 3 PN 5 36 W12 B8 BE AN 2012 4E 43 55 [ W0 19
— bR AR A B AR Y 16S rRNA S 7 51 HAT 3 A0k ) 25 57+, R HG Al Hb X 0 #0046 386 1 16S rRNA JEH 7
F B 99.5 % LA E AR PE. B 3 X CYN G 3L R A BEAY cyrA seyrl Bl cyr] B9 PCR KN , 122 35 Bk 52 B0 BH 2
S 2 T RO AR A6 3 (HPLO fb 2448 0 % AR 72 CYN 32 L, P28 N 1 258.6 peg/e PR R EE TR E CYN
B bR IR, A — B R B I A 3R WA L LA R BT E N M R E ML T T TR B8 IE T = CYN A 0 o 1 A T ik £
15 DNA A0 e HPLC 4k 2% K600 368 W 7 4 bt 2 585 LU 3 B2 4 2K 7K 2 K IR S 2 807 4 I 19 7K B 5 T A 4 2 v 5
AU AL B AT CYN M.

SRR« 1 DU 9603 5 S A5 2 5 AF 5 POURE 760 386 3% 5 Coyr 5 05 /KA 5 3000

FESES X524 MHEFRERD A

PUFE AL 3 (Coylindrospermopsis) & — MK HE B, 1972 F- 1 SEENAYYA fil SUBBA RAJU #3 #i&
PG T Bl 8 ( Anabaenopsis raciborskii Woloszynska) K ¥ig 5 2 I 09 J& 4 ¥ (Primary) M T B % 8
(Anabaenopsis) 438 H 3 , FoAE R hy H7 &AL #8 3 (Cylindrospermopsis raciborskii YO DL T 35 T Y A
M5 A <2 (gas vesicle) , BEERAE AT LK & BH S M X 40 F O & S48 (A 8 3 8 (Cylindros permum )™ i)
FEFLBE AR K 8 (Ra phidiopsis ) TEIL S RSN Gr 5 R GE b i BEAH LAY L2 T e il 19 i 8 00 28 R G0 8%
PIFE AL 3G IF B4 3k e Jm B AH XA WL — R 52 AR AR SOMROR R T 6 8 e A 3.

1979 4F % A= 7E R A W B 1 2% M B i % (Palm Island) [ A9 Ji B 45 1R 2 & IF A % 1% %6 ( Hepatoenteri-
tis) o PLAT I 27 1A A 2 W X 0 8 2 I AR /K 32 31 1 400RE S0 K A2 05 et — D BE SR dE s T X R TS e W Y
YA~ 4548, I e Ay 44 O $U0 4T 1 % # & (Cylindrospermopsin, CYN) , LD50 {6215 200 pg/ (kg K J5
TN DR 76 T T E 44 M CYN Bl R B LR S A6 9 K A T 1 A A BROAS BT b & SRR L i B
OURE 60 35 7K e 2 R 3 PR R 38 — B A 1m0~ AR R i I 5 08 A R 0157 CYIN A U0 6 38 174 o 01 %
JEHAR ™ CYN [ 4PURE 76 38 AR 5 2D

FEHE L LT AEH 8 o 2 DA b 43 28 B B8 R Sk BE (R curvata HB1) % BE 7™ (1 I A0S AL 70 95 R
(Deoxy-cylindrospermopsin, Deoxy-CYN) 24 48U 1 75 R (19— Fh 477 A= 97 3 48 R SDUA: 6 38 7 T 151 19 43 A Fpw

iR BH#A:2021-02-17; f& [E B #§ :2021-05-30.
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R AR ZE N B3 A3 8 1 U BRSO R e Bk b A JTTANG 28U HGE T 2 R CYN 19 B EC LA
i (CHAB3438, CHAB3430) , X 2 #RALUA: 76 32 35 43 B [ A0 0. B IR A 0B T 10 MRy B AT AR T4
T B 7 ECAPLAE #6198 L (B — Bk 7 Deoxy-CYN, JC7= CYN 3 k. H AT 0 B E 4R 8 A9 7 CYN A H0UR: 7135
BREA 2 A 3450 B A BTN .

2020 4, X I 90 JR VR VA A R A A 43 3 E UL A e Rk L 3 T S W SR % L DNA SR A
JE DL S HPLC AR 2746 I 45 T B, R U 8 IZ AU AE /3 7 CYNUBIESE ) 1 AR e A CYN i F 5861 L, Oy
TR AL 3 A1 CYN 14 77 25 DA B A 2 1L T LAl b1 A}

1 #H57FE

1.1 HRHRE

2020 4E 9 F EATM I (30°842.75"N, 120°13'32.27"E) B5 11 17 SR 5 V7 W AT W A% . b i e 4 400 o 1tk
FE AR HALAR 64 pom TR AE W R AR SR AR 5 15 R 43 BT 5 1 249 2 BRCOK I 7K W D 43 7 7 3 55 DU AR 34 b
JO < i A D A R B B AR AR i R TR R A ) R R CTE 4 °C ¥ AR T R A L BE S A ] S5 5 5 4 AT
00 B BT o5 A2 PRSI TR KR 23.5 °CLpH {H 8.2, B M 85 em. M A (TN) N 0.89 mg/L, E#i (TP)
$90.062 mg/L, 4K a JREWE N 16.7 pg/L.
1.2 EMPSEES

SR FH B A0 A8 B 6T 1) 155 1) A DA 0 PR IR AT Ry B LR IR - AT LT T R
WA RO B AN s 7E 100 5 E WAEE T H EAE kIR M i R B 22 W LB BTN WH K P IEDE 5~
6 WKl 22 56 R 2 24 FLANMIES FR M b, B SR AR K OB i CT 3% 35 B8 5 8 15 38 AR st A G BE: % 41 vp 355
FRLVEE RS E N 25 C ISR N 25 pE/(m® ¢ S) ORI 121+ 12D.25 3 &5 . il 45 2] 4 1
BE R Al R 2 5o WZU 0.
1.3 SRR HEBESNE

ffi H Zeiss Axiolab 5 624 1 flUB X BRI A AT 2, A% 1 100 JTZ Z FRS AL (Lighttools Camera
L1000KPA) FIEHE b B 2 58 i 47 G B 431 BEAILBE IR 50 A LA b 1) 358 22 X5 35 200 J 25 508008 1647 000 o 5
4iit.
1.4 SEZAR DNA $2EUF1 16S rRNA EE 0 Cyr EFEF I BT E

WY KRR, 2% LIN ®1 AHRMIWFESG
%’lﬂ B R AT R AR L 4 DNA 1 32 Tab. 1 Primer sequences in this study
B, T4 16S rRNA JE K DL K 304 46 N ElL/E FFF1(5'-3") Tn/TC
W R Cyr N H BL.16S rRNA FEH §~ LS RNA F1 TTGATCCTGGCTCAGGATGA .y
BBk F1OAT 1494Re. T 1169 FE 91 L) R 1494Re TACGGCTACCTTGTTACGAC
KW EE R R IE R cyrA . cyrl Flocyr] » eyrAF51  GATGGTTGTCGGGATTGCAGAT .
GBS L 1 BT S E Y - s o eyrAR1167  GAAGCGAGAAACGCCATTGGT 0
Y EARA R Al A B PCR KRR RN ! eyrlE CAGGCTTATCTGCAACAACATTTCT
50 pL, A1 25 pL 2 X Taqmix DNA B4 o eyrIR813  CGGTTTATCAGTTCCAGAGTATCCA
fiff ( Takara, Japan), 1 pL IE X [0 51 4, - cyr]F13 CGAATCGCAATGTGGTCTGTGC
1 L DNA &5 A 22 pL JoH &8 T K. o cyrJR720  GACAAGATATAGCGGCAACGACTCA

PCR JZ W 2544 : 94 °C #2814 5 min; 94 °C
A5 30 5,55 CiB 2k 30 5,72 ‘CHEMH 1 min.30 MGG 72 CHEMf 5 min. PCR ¥ 38 ;=¥ 7E 17 B B W58 1
PRGN, 38 1 i 1R 57 £ (BioFlux, China) FIC, 52 B 3 844 pMD 18-T I (Takara,Japan). K 7o F 25 (4 5%
NBZBAM E. coli DHS5 o Ht, BH P 5 B 356 IS RE A R A R B 47 80 1) )
1.5 BFEEZESW

W A5 BT I 2 8 Rk 1Y 16S rRNA JE R 3 4 NCBI %8 12 b 19 78 28 BLAST 3R BUR 8 5 91, v #%
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TS AT i AL 5 R AL SR 16S rRNA JEH 2 K74, JH T & G AL i @5 57 A )5 51 il Muscle
v3.8.31 B AT e 5 A HES L Al BioEdit v7.2.5 8 X HES 45 S ok A7 N TR IE L 7 35 8% 57 O 1 88 1R
SEKU SR E A 2T B4 BIH MEGA X v10.2.5, PhyML v3.0 il Mrbayes v3.2.7 {43 5 b i 45 4 ik
(Neighbor Joining) fx KSR E: (Maximum Likelihood) 1 Il M- 5 (Bayesian Inference) 43 T & S 17207,
Forh A e e Kimura2 BEA11 .1 000 YA JE(E HE A s S R B R S T SMS Bk v i ATC b i3 die
BRI (GTR+G+D, FH PhyML 3 F iR RBE R HEAT 1 000 Y A JEEZ ) DUt Wik gkl GTR # R, 32
171 000 00048, %5 1 000 FRIBURE . B 2 73 FI A AR HE 22 /N T 0,01, fie Ji 4wt 25 0 I B AL REAS , TR0 A A
ai G ZR G L DL 07 I 6 M AR R R AR G A B SCHR AR 3 T R G R R T 60 0 Y R R AH
B S 5 M =R, JF H 2 Chroococcidiopsis cubana , Loriellopsis cavernicola , Synechococcus elongatus Fl
Acaryochloris marina 3% 4 ¥R ¥ RS BN B,
1.6 HHEMESZRHUFUE

b5 3 G 10 mL BEAR S 2 M UE EFLAR N 0.22 pm 1Y 3 ik B2 8 & B8 (Millipore Sigma Inc.,
USA) b i 10 A9 40 0 T CYN RS2 B, 32 077 V6 A 8 0 136 il B3 ) RO A A 0.5 mL %1k
BEREER (CELAR 0.1 mm) BIBERRAE TP R TP A 1 mL BUZE K 5 5 45 1 0 %) e e A8 O A 00 o s 430 o ik A7 o
AR 4 °CL6.5 m/s, B 1 min, BB 1 min, 3t 8 NF R ; BR% 58 UG #8250, 25448 : 70 000 g,
4 °C,5 min ¥ BV 2= T 1.5 mL B0 P FRKE O A 4F 8 210 000 g.4 °C L 10 min; B0 585
PG 4% W B E3s W, H0.22 pome £ 41 208 R CRBER ., PES) BEAT 91 0E. 90 38 56 U5 - R 08 1 88 08 4
(100 KD,500 pL) #EAT MU B0 554 H9:8 000 g.4 °C 10 min. 88 U8 58 MG B 8 W 55 # & (i b n A
4 p LR EON 1020 =9 SRR (TFA) KW (TFA BR800 0.120). CYN [ A8 I J7 35 S o B0RAH @ 3%
Ry 260 nm. 3% AEDY Phenomenex Synergi Polar-RP a4 (B 5. 00G-4336-E0) . i s Al A
A BTRESPECR 0,050 TFA MMZE/K s Al B o4 BT 43 Bk 0.05% TEA AR 50 06 BTl 2 P Uk
JBi . 0~10 min. AR 1006 ~30 20 W SIAH B, A B AERF 5 min, fieJ57E 5 min AT 2 1006, %M CYN
B R IHIE Mt 5 CYN AR (ENSO life Sciences, USA) 45 B i 1] A1 e 17 BLIEAT B A5 MR 40 o8 b
Y i A g/ g

2 &% B
2.1 EMHOESISENELETE
TR T 85 A A U AL 0 A B

B A H 4% B (Melosira ) FE i
& ¥ ( Pseudoanabaena ) » 3 £
A UM A6 95 9 Sk 3 1) P 22 1

il B L BN WZUL0
PR Bt 22 2l 5 37 ). WZU10
BRI 22T WK 1 FR %
PR S I R 1 R I AU e
MR 25 FRAIE - B8 22 77 i, R A
BB A &S TE FIRTEIE
P22 Ji) [l TG b Wi VR R A B
22 R TR U 4 ) L O 22 AR
T i S ¥ A 00 5 G R AN I A

R g 2 R A B, K 7.68 B SO0EL SO ZU 1 0B 23
(%/J\{E) ~10.45 (SF‘iéj’[E) N Fig. 1 Microscopic image of Cylindrospermopsis raciborskii WZU10 strain

14.24 (F KAA) pm, 58 2.41 (I
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IMED ~3.42 CFIMED) ~4.52 (B RAED pom, K58 HE A 1,95 (e /MED ~3.79 CE I ~5.32 (e K AHD 5 % 7B
MITRAE 7 — SR BE 22 AR BRSSP , IR MO 8 2 RHEE K& 4,63 (GR/MED ~8.21 CRII{ED ~10.85 (5
KA pm, 98 2.45 (R /MED ~3.21 CEBME) ~4.13 R KR H) pm, K58 1.81 GR/ME) ~2.58 CEHI{E) ~
3.61 (R R AED 5 J5- BE £ R W 42 3],
2.2 HIHERE WZUL0 & CYN il & R

MR 1 b s 8 CYN & U R Ceyr) 70 BB cyrA seyrl Bl cyr] W59 7 51, R 400 AE 96 3
WZUL0 $Ebk 1) 5E K4, ) H ™ 3 IF-F 73X 3 A cyr FER B, A FARHIE B35 T WZUL0 3k & A
X 34 CYN B R AERGIX 3 A cyr FEP B FAPER N5 - FH] HPLC fb 2@k I 7 i, 47 i 9 CYN 1Y
RO 7 T RIARUE i CYN —FE 45 B A [ 7 e {1 3 b 1o AR T 8 (4R 550, WZU 10 e N CYN T 43 4
M1 258.6 pg/g.JE T CYN 8 = M BEbE (3 2).

%+ 2 7 CYN # deoxy-CYN HY I FE 7 S S R 1Y cyr H G FALL B
Tab. 2 Comparison of cyr genes detection of CYN-and deoxy-CYN-producing

Cylindrospermopsis raciborskii /Raphidiopsis strains ng/g
Wk 43 B Hh A cyrA  eyrl cyr] CYN 7-deoxy-CYN
C. raciborskii WZU10 WL M (2020) + + + 1 258.60 A6
C. raciborskii CHAB3438 WL BTN R8T (2012) + + + 2 637.00 109.00
C. raciborskii CHAB3445 WL T (2012) + + + 1 889.00 346.00
Raphidiopsis curvata HB1 T Ib AT fh 3t + + + 0.00 462.00
C. raciborskii QDH7L' J7ARA Tk + ? + 0.00 1745.19

R 2T 05 A I G AR BL TR 5 7 - e WA R 2 1 A A

23 DFREEFESHMLFERE

HIEE 119 16S rRNA EFE Y 8514, FIFH WZU10 Fkk0IEE 4H DNA, 20345 PCR P24, 5 5 I
FEAR43 T 1400 bp KK DNA 3. i3 NCBI B BLAST #%, 32 WH7 [CHUAE f13% WZU10 F1 2012 4E 4%
PH KT 23 85 B L [ HURE #13% CHAB3445 B9 16S rRNA 3 K £ 41 5¢ 4 A1 [F) . Fl CHAB3438 B 3 Do R0
2290, FUHAB AU RE F BE MR A 16S rRNA AHUE HRAE 99.5 % L b ARE 7 e KAl FH Y 1 225 bp Z 1 H A
MOMERG R T H AR R, WZUT0 F0 A 004 76 35 /2 Sk 6 o ik 3 25 7 — 2 (1 2).

3 i i

I A A R B 17 0 9K A 2 R BT i I 6 58 B T A SBUR RIE B DA B T R T B A K S
AR AIF 5T 2 B L SUURE 60 35 7K A 1) 2 R 1 38 R LA 4 BRI TR PN 2 S 0 i b R B L D 2 L
00 11 40 A5 52 0N 2 Tl T T s X i P i, DA L ST AGHE o JEL A B R R AR O TR A 2 s X BT
T AE T S VR I 52 L 7 R A i DX 3 3 Sy LA 7 35 BB Al 8 9 A B A K AR O A AR Ok L R 7R
WKL PF AL TR F B Wi £, M E (CYN) & 77 CYN 1 B A ¢ 10 AR 581 20 AR 98 3% K
JEE G, A A3 B Y L R 70 B /2 Sk B R T CYN/ deoxy-CYN Y SRR 1 LL 6] LA 2.2 %6, 7
7= CYN W HBIASE] 100 a0 AR A H 30 E 4o 75 23 28 55 35 7= YN 8 Al 114 T4 738 5 T M R 4 400 0
(0 7= B REVE LG RN 7 B AL SR B 5T A R L TR L R A R 4 0 A 0 9 9 Rt — B R MK AR 5T
A B HE H AR,

AR SCXE RS R B CYN AT M IR 380 P 8 2 o S — Uk B O 4 8 B 400 6 98 B bk 38 2o T S R AIE R DNA
I3 F B E BRI E L IR L3 (C. raciborskid ) AT A3 7E 3 G B3 R 5 40 46 DU 422 A 1k, HPLC fb 27
R S5 2B D Z AR A 7= CYN I SR A 52 06 RE 6 B L 2012 4 400 76 358 Ry 36 180 1) 7K A 3 S AR 34 Rk 5, B
IKAEHRE S A BRI W bR C. raciborskii (CHAB3438 il CHAB3440) & & H HATAA 19 2 ¥kr= CYN A9 3
AT SR 4-E 1 C. raciborskii WZU10 ¥ 2R E S 3 4= CYN AU 76 i e ik . 2 W88 3 4= CYN
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R DU 78 388 3 k.

DQ786168 Westiellopsis sp.

100/100/100 | AJ544077 Fischerella muscicola
GQB66912 Westiellopsis prolifica

60/-/99
o 1IM573164 Westiellopsis sp.

100/100/100

100/83/100 AYO34793 Hapalosiphon welwitschii
. . .
86/92/100 AB093484 Hapalosiphon delicatulus
AJ511080 Nostochopsis lobatus
89/82/95
/62/% JX316761 Mastigocladus laminosus

AB093189 Chlorogloeopsis fritschii
100/99/100| NR102462 Cylindrospermum stagnale
I— GQ287650 Cylindrospermum alatosporum

AJ781140 Nodularia sphaerocarpa
63/78/100 T o phaerocarp

o GQ287651 Tolypothrix distorta

7/7/1()()4'7 HEO74991 Calothrix parietina
81/68/100 M230699 Calothrix desertica

KU360032 Cylindrospermopsis raciborskii ClIAB3115

86/-/78 Cylindrospermopsis raciborskii W/L 10

63/60/100 100/100/1001 . KU360030 Cylindrospermopsis raciborskii CHAB3138

— AP516725 Cylindrospermopsis raciborskii
AFR092501 Cylindrospermopsis raciborskii

/.y 110107328 Cylindrospermopsis raciborskii
-/-/76

AYT763117 Raphidiopsis mediterranea
-/-/64L— IN873923 Raphidiopsis curvata
80/74/87 AY701548 Anabaena planctonica

FJ424569 Aphanizomenon flos-aquae

& 100/96/100

2 AJ293131 Aphanizomenon flos-aquae
79/77/97

AY354194 Aphanizomenon gracile

5 GQ859628 Gloeotrichia sp.
_| M230705 Gloeotrichia echinulata

AB691927 Nostoc commune

99/98/100 NRO74317 Nostoc punctiforme

97/61/- AJ544084 Symphyonema sp.
60/~ E N]544079 Mastigocladopsis repens
KC682101 Seytonema arcangeli

AR132781 Scytonema hofinanni
IIM748317 Iphinoe spelaeobios

/98/1

97/-/-
DQ486055 Brasilonema bromeliae
HQ847567 Brasilonema angustatum

AJ344558 Chroococcidiopsis cubana

IM718318 Loriellopsis cavernicola

-/93/100
93/97/100 NRO74309 Synechococcus elongatus
0.05 -/93/100 \RO7TA107 Acaryochloris marina
_

F2 FRE SRR ZU 10 R IR (193 1 R Gk

I'ig.2 Phylogenetic tree of Cylindrospermopsis raciborskii W/LU10 and its related species

TR A2 70 L1 308 DX PG R o Ak 0 VT 5 0 PRV S I A VT 1 BT J B ) SF TS I K R v R K I
JEHR PG /N 2R 5 T, He K IR AN 5 S EAROT AR B K A AR AR R KA b I AT, {E R R Ab T A
X kDR AL T 18 ELAT AR AU S e 15 X K M B 4 R D R A I XU X R AR e 0 1 T TR
20 IR ) K A 2 PR AR AP DR 2 0. 2012 AR 3T /K 1A rh 40U 6 8 08 DR 35 2 3 2020 4F K MR rh BURE #3549
i M E AL T TR T8 30 4 SR K BRISER BRI 1 B RS A AN 3 BRI R K AR AR BRI A A i A
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R R AR E I 5 AR M I 2016 A 12 H ] 2017 4R 11 7 A R] Y DA ) 08 A R L 7
2017 4FHY 7~8 JT L EBE AW R LIk 90 0 DA b RS AR T BOR T 10° A4l ML/ T R ATTHE 2020 4 9
W) e AL R A b e B POUAE S 9 B At A AR MO 0 O R RE R AR T CYN B R B9 95 e KU AR [ T
2012 4FAT FT AR A AOK BTt B A B 75 (I 28 76 A7 AR SO RE AL B AR SR A7 A L JF HLiB 2 7™ CYN A7 [ 8L A ff
B R  CYN 25 3% 0975 Qe ST SR 7 o L 25 32 B4 22 5 e AUV AE: 760 388 LR P i T =5 A, 7 7 B
358 vp ELAT K S O A0 AR A B0 BE D AU 8 9 19 2R R R B R T A X K A B B R R CIn RO VR D BEOR AN
TN 7E1.0 mg/LLLF TP 7 0.05 mg/L 7247 sl AR 400K 60 38wl 7 A J5E B 460 7, J5L BE 1 1 76 AN R 3R 58 1Y
FAF I O I B 8 22 DU BRI b IR AF T, PRI 2% 1R 5 T I 13- 0 6 0T 1Y) 8 22 4K

20— IR A DR AU A K AR B K R R AT D i UL A B A AR BT K AR R R 2 BN AR CYN 75
Qe ) B G 7 TR IR T2 B BE PR ) 20 B A ) B 5 SR B POURE A0 B S A 22 A S FOOR SRR AE L M) U £
WAL SR AT AT F B TR R A MU cyr 94 F AU RT CYN 14 b 2 A6 I AR o0 A e T R 1
FEHEAT cyrAseyrl Mcyr] B PCR G, 753 5] =35 B9 FHE LSR5, F2E1T CYN B4E #4200, an HPLC 3% 5
# LC-MS %577 vk il i) i 58 BE bR 2 75 77 CYN BRI 7 deoxy-CYN ¥ dk. i1 T H Hi 42 Bk 4 I 3%
A deoxy-CYN AR HE 5, 7 LU B A K2 deoxy-CYN.L A A 45 A HPLC A2 46 0 76 A i 53 o Rk 45
BRI A BIETE B T7 3k 025 LR S 3 1] ) 126 0 R A KU S Al LA R LA R A DU 60 38 KU 199 2K AR £9 7K A 2
PRy HR AL TR SR AR A IS 7K PREE FIK A 25 0 eh 5 L ASVRE #6386 0 CYIN it s I 5 H L 8 £ B 1
K% g AR A SO

2 % x M
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Isolation and characterization of a Cylindrospermopsis raciborskii
strain from Lake Xianghu, Hangzhou

Chao Aimin', Yu Haiyan', Xiao Peng”, Li Renhui®

(1. Zhejiang Key Laboratory of Ecological and Environmental Monitoring, Forewarning and Quality Control,
Zhejiang Environmental Monitoring Center, Hangzhou 310012, China; 2. College of Life and

Environmental Science, Wenzhou University, Wenzhou 325035, China)

Abstract : Cylindrospermopsis is a filamentous cyanobacterial genus which can fix nitrogen and form water blooms. It

has at

tracted more and more attention due to its ability to produce cylindrospermopsin(CYN)and its strong invasiveness. The

frequency and scale of Cylindrospermopsis blooms are significantly increasing worldwide. In China, its distribution has also

spread from the southeast coastal areas to inland regions, from tropical and subtropical to temperate zones. However, very few

CYN

producing Cylindrospermopsis strains were found in China, and only two strains were so far isolated from Lake Xianghu

in Hangzhou in 2012. In this study, a new strain of Cylindrospermo psis raciborskii was successfully isolated from Lake Xiang-

hu in

September 2020. Morphological observation showed that it had a typical morphology within Cylindrospermo psis racibor-

skii. The 16S rRNA gene sequence of this strain was identical and three base pairs in difference respectively with the two strains

of Cylindrospermopsis raciborskii isolated in 2012. The PCR detection on cyrA . cyrl and cyr] showed that the strain was also
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positive to these three genes. Further chemical analysis by HPLC showed that the strain was capable of producing CYN toxin
with a yield of 1 258.6 pg/g. This study increased the number of toxic Cylindrospermopsis strains in China, and also showed
the adaptation and stability of Cylindrospermopsis species to a certain extent. The detection of CYN producing cyanobacteria,
combining DNA detection and chemical detection by HPLC, has been applied again in this study. The methods and results of
this study can suggest that Lake Xianghu, as an important drinking water source in Hangzhou, should introduce the detection
of Cylindrospermopsis and CYN in water environmental and ecological monitoring in the future. The present study provides an
important scientific basis and technical support for the monitoring of Cylindrospermopsis and its toxins.

Keywords: Cylindrospermopsis raciborskii ; morphological characteristics; cylindrospermopsin; Cyr; cyanobacterial

bloom; Lake Xianghu
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The biological function and clinical application of miRNA derived from extracellular vesicles

Yu Guoying, Han Zongyuan, Wang Qiwen

(State Key Laboratory Cell Differentiation and Regulation; Henan International Joint Laboratory of Pulmonary Fibrosis; Institute of
Biomedical Science; Henan Center for Outstanding Overseas Scientists of Pulmonary Fibrosis; College of Life Sciences; Overseas

Expertise Introduction Center for Discipline Innovation of Pulmonary Fibrosis, Henan Normal University, Xinxiang 453007, China)

Abstract : Recently, accumulative attention has been paid to extracellular vesicles(EVs), membrane-enclosed particles,
which can be divided into three categories:exosomes, microvesicles and apoptotic bodies. Functionally, EVs can convey nucleic
acids(DNA, mRNA and noncoding RNAs), proteins and etc. between cells and tissues. microRNAs(miRNAs) . as critically
and post-transcriptionally regulating gene expression, have also been found in EVs. Recent evidence has indicated that EVs-de-
rived miRNAs(EVs miRNAs)are critically involved in maintaining normal homeostasis. Herein, we review the physiological

functions of EVs miRNAs, and discuss their possible application in the diagnosis and treatment of diverse diseases.

Keywords: extracellular vesicles; miRNAs; biological function; diagnosis; therapy
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