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Tab.1 Primersfor real-time quantitative PCR

5|4 primer 5| ¥ %1 (5'-3") primer sequence (5'—3")
HSP90-F TTCGGTGTGGGCTTTTATTC
HSP90-R TTAATGCGCTTTTCCTCCAC
BAG3-F AGCACACTGTCGGCCTAGAT
BAG3-R CTAAGCTGGGATGGCAAGAC
HSPBI1-F GAAGATCAGCCTAGATGTCAATCA
HSPB1-R AGCCGTGTTCATCCTTTCTC
f-actin-F CTTCGAGCAGGAGATGGGAACC
f-actin-R GATTCCATACCCAGGAAGG
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MR AR50 B R AL FR IR E 24 hpf BAG3 mRNA /K-
L E AN (1.1940.08)f%; 24 hpf HSPBI mRNA /K3
TBERN(1.35+0.08) (& 1a); 5 pmol/L R 7758 7 &
AEFIRAE 12 hpf BAG3 mRNA /K F 53 5
(6.26+0.08)fi%; 24 hpf HSPBI mRNA /K- I & fY
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LA gene LA gene
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g 151 - § 4 -
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" S 10 pmol/L z2 < mm radicicol
= < < % 2L 5 umol/L
s % P - % 2 HSP90
: I 22 o
g & = S
sl mm mE o T2, . . l ACTB
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M gene
BT MR T R AL BIBE 5 0 IR iR 5 HSPOO T AE 32 Bl ) 155 L

a, b, ¢ FARSEMPEEE T PCR KA [5] e B AR 7 58 B R AL BURIG AS[F) & & T (12 hpf. 24 hpf) BAG3 Fl HSPBI mRNA /K

s d. SERFFEOGE  PCR A 5 wmol/L AR 7R 5% 18 B A BRI AG FE A [F) & B I HA(12 hpf. 24 hpf) HSP90 mRNA 7K F-; e. Western

blot &3 5 umol/L H 7R 72 B R AL IR AR 24 hpf (1) HSPOO F1 HSP70 & H k748 1k. f-actin /N NS, LI BBk A EA 3 Wk
YR, R M 22 57 (P<0.01, two-tailed ¢ test).

Fig. 1

The inhibition of HSP90 function after radicicol treatment

The zebrafish embryos were treated with 2 umol/L (a), 5 pmol/L(b), 10 umol/L(c) radicicol, then the mRNA levels of BAG3 and
HSPBI were analyzed by RT-qPCR at 12 hpf and 24 hpf; d. The zebrafish embryos were treated with 5 pmol/L radicicol, then the
mRNA levels of HSP90 were analyzed by RT-qPCR at 12 hpf and 24 hpf; e. The zebrafish embryos were treated with 5 pmol/L
radicicol, then the protein levels of HSP90 and HSP70 at 24 hpf were analyzed by Western blot. f-actin served as a control. The data
above were from at least three biological replicates. ** denotes extremely significant differences (two-tailed ¢ test, P<0.01).
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Fig. 2 The effect of radicicol on the survival rates of zebrafish
embryos at different developmental stages
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Fig. 3 The effect of radicicol on the development of
zebrafish embryos
The zebrafish embryos were treated with 2 umol/L, 5 umol/L,
10 pmol/L radicicol, respectively. Development status was

observed at 12 hpf and 24 hpf. The morphological photos above

were from 5 groups of embryos: WT, DMSO, radicicol
treatment group (2 pmol/L, 5 pmol/L, 10 umol/L).
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Fig. 4 Developmental abnormalities in zebrafishes
treated with radicicol
a. The morphological photos of wide type zebrafishes at 72 hpf;
b, ¢, d: the morphological photos of 5 pmol/L radicicol treated
zebrafishes at 72 hpf. Black arrows represent morphological
abnormalities after radicicol treatment.
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Effect of HSPOO inhibitor radicicol on zebr afish embryonic development

LUO Juntao, LI Yan, TAO Xiaofan, LIU Wei, NI Guojun, ZHANG Junfang, HAN Bingshe

Key Laboratory of Aquacultural Resources and Utilization, Ministry of Education; College of Fisheries and Life Sci-
ences, Shanghai Ocean University, Shanghai 201306, China

Abstract: To study the role of heat shock protein 90 (HSP90) in the development of zebrafish embryos, we exam-
ined the mRNA levels of two HSP90 activity marker genes, namely bag3 (BCL2-associated athanogene 3) and
hspbl (heat shock protein beta-1), at different developmental stages. Furthermore, we observed the marker gene
expression and development of zebrafish embryos at different stages after treating with 2 umol/L, 5 pmol/L, and
10 umol/L of the HSP90 inhibitor radicicol. Analysis by quantitative polymerase chain reaction showed a strong
increase in the mRNA levels of bag3 and hspbl when zebrafish embryos were treated with radicicol at 12 or 24
hours post-fertilization (hpf). Western blot results showed that the protein level of HSP70 was upregulated when
zebrafish embryos were treated with 5 pmol/L radicicol at 24 hpf, indicating that the activity of HSP90 was inhib-
ited. Observations of embryonic development showed that the radicicol-treated embryos had a delayed develop-
ment and survival rates of 95%, 77%, and 35% after treatment with 2 pmol/L, 5 pmol/L, and 10 umol/L radicicol,
respectively. The embryos manifested some abnormalities including reduced pigmentation, an enlarged pericardial
membrane, and muscular dystrophy after treatment with 5 pmol/L radicicol at 72 hpf. The results showed that
HSP90 plays an important role on the development of zebrafish embryos. The radicicol concentration of 5 pmol/L
appeared optimal, because it strongly inhibited HSP90 without decreasing the survival rate of zebrafish embryos
below 75%. Various morphological changes appeared in the radicicol-treated embryos, laying a foundation for the
further study of HSP90’s functions in zebrafish embryos.
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