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Session 1-3
Developmental acceleration and gene expression variation of 3-hydroxybenzo[c]phenanthrene
(3-OHBCcP) microinjected medaka embryo

Kun Chen, Yuki Tsutsumi, Shuhei Yoshitake (Kyushu Univ.), Yasuyuki Hashiguchi (Osaka medical
Coll.), Kosuke Tashiro (Kyushu Univ.), Nobuo Suzuki, Kazuichi Hayakawa (Kanazawa Univ.),
Xuchun Qiu, Shimasaki Yohei, Yuji Oshima (Kyushu Univ.)

[Background] Polycyclic aromatic hydrocarbons (PAHSs) are abundant and persistence pollutants in
the world. PAHs have multiple toxic effects on vertebrates. There is little research about the toxicity
of 3-hydroxybenzo[c]phenanthrene (3-OHBCcP). In the present study, a microinjection-Next
Generation Sequencing (NGS) method was developed to assess the toxic effects of 3-OHBCP on
Japanese Medaka (Oryzias latipes). The Japanese Medaka is a model fish in the fields of biology and
ecotoxicology. Microinjection can be used to inject accurate concentration of toxicant into the
embryos without destroying it. NGS is also called high-throughput sequencing, which can achieve
multiple purposes on gene level (e.g. mMRNA sequencing) with low cost.

[Materials and Method] Medaka embryos were sampled from spawning pairs of medaka
maintained in our lab. Toxicant and control solutions were microinjected within two hours post
fertilization. There were two experiments set: 1) In ‘toxicity test’, survival condition and
developmental stages of medaka embryo were observed every day, and heart beating measurement
was conducted on 5™ day post fertilization (dpf). 2) In ‘differential gene expression test’, samples of
medaka embryos for mRNA extraction were collected on the 3™ dpf. The mMRNA-Seq was conducted
after checking the quality of mRNA. The NGS data was analyzed by softwares for searching
significant difference in gene expression between control and exposure groups.

[Results] 1) In the ‘toxicity test’, survival rate of embryos exposed to 1 nM 3-OHBcP was 80% of
that in control group. On 1%, 4™ and 6" dpf, development of exposed medaka embryos was
significantly accelerated, compared with the control groups. The exposed embryos’ heart beating
rates on 5™ dpf was significantly faster than that in control. 2) In the ‘gene expression difference test’,
the NGS analysis showed that 780 genes have significant expression difference (p < 0.01) between
control and 1nM 3-OHBCP exposure groups. Some genes, which have significant increasing
expression, are related to eye formation (lim2.5, crybbl, bfspl, etc.), artery development (jarid2b,
fgfb02b, cp), muscle formation (pvalbl, mylpfb, ckma, tnnt3a, ect.), energy supply (atplb4, atp5g3a,



etc.), and heat shock protein family (hspa8, hsp90, hsp70, etc.). In summary, our results suggested
that there was acceleration of embryo development in medaka after 3-OHBcP exposure. NGS result

supported the physiological toxic effect of 3-OHBcP on medaka embryo.
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R EEDHTILND, TDH MRNA-Seq >, A FhEEFRAV-EHTMEEDH TS,

Session 11-2
ATHEBBEICHRINhIHERREOBEZFALEENEOERILE VEAREO®RE

B GEA - HE IER - I NRF-NE REF-=Z5 Mt -JIK En- S8 M= -
iEE #BAX - #H0O RR - &KL A
(RIEKF KEFHE)

B LT= 2 55 (Oryzias latipes) DBEEHEICIL. HFEWBENBREIND, HOILE
RINERE S UMOREEEARTHD, CNET. ABRNMEEOBRKICITEMRILE
VIZEkBREMNBETH S EFMOENTIV A, BEKEOLEIBBRFEICET S
MRIZFFEECTHo 1=, AFRTIE., ABBERRICETIEERILEVOESIZDONT
FELT,

10



Pk 4 BEDO A S H ML S IXEHRIEARTR) 12 178-T R b5 24 —)L (E2, 200ppt)
2 7AMRKBEL., BERETEROIBIKREZHE L, TOHKR. EEEXIRIK
LAEWVERHMBEEKRICENTEH, B2 BRICL Y DBREMNEEIC EMEDZzh s REE
[2) ML=, RIC. ZHEZOZFEINC E2 % 100 H KU 500ppt DEET 4 BRBEEL.
ZTOHBEDRBKT2HAMABE L. BHOBEEIT o1z, E2 500ppt BEIZK Y. Efx
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TMEEAD E2BENETERZINEA L MESE . ZREBHICE VLV THREMEZERILE DN
DIz EITLDBDEHERSINT,

LEDFERMND ., A FHBEREOERDRBEAICIE. ZREBRICE TS5 —EREL
LOLERILEVFIENTARTHD Z EHRESNT,

Session 11-3

EEGRESERERRAD A 5 HIIOF ARTREYE

=K 8 - L0 Bx - A% §F ARIESR) - AF =8 (BEARIX)

R h ELYMERENALMNCLEDHICONT, EER - LEDEORESHTRNOE
EMASETULIZEHSIATNS. —AT, BWHAREEEZFOEANCHLLLG LT
WBIEMD, HROMIABFICLIELESUSROBULGKBENRFTHS. BRI
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F2HMTRHE 1N TEHEERENTDEL >TRE - RELERREZT N TEREYEH
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