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H# INALEE (HCE) 7ER MM & 00 P K R A Sk e AL 4 A

R WAR AR, WM, wes wmY
CL bR B LSRR, L 201306: 2MRIHEAEKR, HH 414200 309114 AT AR
BEX KR, BB 610100)

WE: FOBAETSFKESMORRIES, SERKEEYMRREE, RiERaRNTERL
BHEREASZOERRRZ —. UEFSAGEFAHANER, KARRHAPZF T EXNA R R
(8] i B SRALBEAT AL M AT ST, $RI AL B SO 0 B0 P RO S A A . G5 IRRW: 7E3AM
tafagirh, WEALREEE D AAEARSNEE RN R L 75 NG A & A AL R A E
AL B AE & I 8] AN RIA BB H B ER . HFF0N B B £ 9 5 40 72 oh 1 R HLEE R F 5 38
SE T E R .

Kepin: WLy, MMM, REALS LY, €L

Immunohistochemistry localization of Hatching enzyme (HCE) in

egg of Yellow catfish

LI Haoran' JIANG Shirong®,0U Renjian®,GUO Weiwei',YANG Xianle' HU Kun'
(1.Shanghai Ocean University , Shanghai 201306 ; 2. aquaculture bureau of Hunan province Huarong Prefecture, Yueyang
414200 ; 3. Water Authority of Chengdu City Longquanyi District , Chengdu 610100)

Abstract: Hatching enzyme exists in a variety of aquatic animal embryos, which can affect aquaticbiology
embryo growth,isan important factor of the early stripping phenomena during fish artificial
propagation . Use egg of Yellow catfish as the object of study, utilizing immunohistochemical
method study the forlocalization of hatching enzyme on different incubation time points, discuss
the temporal and spatial distribution law of the hatching enzyme in Yellow catfish egg. The results
showed that: in Yellow catfish egg, hatching enzyme is mainly distributed in embryo ectoderm and
the inner layer of embryo membrane , exist in each period of hatching. The relative expression quantity of
hatching enzyme at each time point does not obvious difference. This study lays a theory
foundation for the function mechanism research of hatching enzyme in the fish egg hatching process.

Key words: hatching enzyme, egg of Yellow catfish, immunohistochemisty, localization
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PEFXTARHTEL Toll FESZAAH) 7 B KT RE 4 €

WIS, EREY, MR, RS, MW, TSRS+
a Rl REdE L BT R A A E AL E (PEKFRIE R Bl KRR, &R M 510300;
b. RHFHEEE RS KiE 54 MR, L#E 201306

THEL: 7E O I T JB i 2 SR 2 o R e AR A5 B 4T X iR B IR A 32 & TLR22 (PmTLR22) (.
% RACE BiATU NI, 3K43 PmTLR22 ORF % 3045bp, Zwid— 1014aa K H, Tl PmTLR22
BEASTFEAN 115.8kD, HiB%H AN 5.64. PmTLR22 &4 Toll REZIRM M ARIGEH, BIRIAPX
PERRX I X TIR G543 3 N4, HA st & 124 LRRs. #4278 PmTLR22 535
i TLR22 Bk, JoR 557 8% TLR3. K3 £ K TLR22 AR TLR3 MK IK#EIE . FF € & PCR
KIL PmTLR22 ZEAF IR FIE RS, . B. B, HEHhRZ . FFBAR TLR22 mRNA 7] #
WSSV FEIGIRE 1% FRiL. FIFHEZ PmTLR22 (rPmTLR22) £4i, KIK PmClqBP EHTE
FRBRAR. RBz. B, 88, WE, VA, HE, MRt fERE. EdAEs 5%, K PmTLR22
HEAMEZRKANEEHENL A, FAINAGITERRBERILE A 6T, xRS
B M AHERES SRR . ¥ PmTLR22 AT AELLSE & S840 2 T IRAMER. (PAMP)
77 2R A 2 22 PR e R

R Toll FESZAK, PEHIXTHF; 4% ; WSSV RR&ZE
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Cas9-CRISPR 74 hae3 Ifi 21 5 (1 2t PR % BE D 44 1098 X B2 i)

g ', Ve 2
L AR R B, g 201306; 2. EHGHAE R R IR T R A LR HEF P EATY
%, LHF 201306; 3. LGRS AR AL SRR SERF AW IRE s, B 201306; 4. LA KA E KT
PR TREARPIF L, E#§ 201306)

RE: IAFEARSFEYEARTEREAN —FMEAR, FETEHENY. TELFEY LK
MERHEYRR . X TP M & AR Ml A igm, ROFHARSEETHR. 54
ML Y, HEl NCBI _EC&FHIM B S 4 & E3EFE £, alpha MAHEEHTE:
hael,hae2,hae3,haal; beta ML 2 W AY: hbel,hbe2,hbe3,hbal,hba2. 4<5L46 K Cas9-CRISPR HiAK,
X PE L4 alpha MATHE AL —NER!, hae3 HFEBATRFR. rbREWER DA MBEMENL, FHXt
K bae3 HFEMB S AMTEELRE, FRER, LAEOSEEHTE, FARXNBAFABIR
FHE. Bk, BATEAE T AR IR hae3 ZEEIXT BT DM M40 & AR E A HEE/EH.

XKEiE: M4 E; hae3 ; Cas9-CRISPR

Effect of knocking out hae3 hemoglobin gene on the blood of
Danio rerio using Cas9-CRISPR

Cai chang', Xu gianghua">**

(1.College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2.Key Laboratory of Sustainable
Exploitation of Ocean Fisheries Resources, Ministry of Education, Shanghai 201306, China; 3.Scientific Observing and
Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306,
Shanghai; 4. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University, Shanghai 201306,
China )

Abstract: Hemoglobin is a protein in the higher organisms responsible for carrying oxygen existing in
vertebrates, the blood of some certain invertebrates and nodule of leguminous plant. In order to study the
effects of the hemoglobin gene on the generation of blood, we use Danio rerio as experimental subject.
Danio rerio is a common model of experimental animal. There are multiple Danio rerio hemoglobin gene
sequences known in NCBI. Hemoglobin alpha subtypes: hael, hae2, hae3, haal; hemoglobin beta subtypes:
hbel, hbe2, hbe3, hbal, hba2. Our experiments study the hae3 gene using Cas9-CRISPR technology,
observing blood changes and the difference by o-dianisidine staining on hemoglobin after knocking hae3
gene. The results indicate that the hemoglobin content decreases while the wild type control does not show
difference. Thus, we validate the hae3 gene plays an important role in the generation of Danio rerio
embryonic hemoglobin.

Key words: hemoglobin , hae3, Cas9-CRISPR
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EM 5 & Bij|-5 /K98 500 B 4 SR A it LR BT AL

B, EmeiE T, MW ME ', W
(LR R R IRIF R AR YRR, W K 410128; 2.51E5 4 EHBUKP=BORHE 45, #I85 K¥b 410006)

BE. hEEaFMEhEKR, RT EM @A S5KHEN FEasmb iR . &REH0.

AL R 30d J5, KESRACERA X EAFRHEM A BB R B, HS EM WABA A%
RR, WMEE. WM. BHNEREDHN 86.21%. 50%. 77.78%, HEBEM BB K ZERE
BE®T EM BFIAEA N BA; EM FAABH MR A WHERE ., BRI EFRES 5N 36.08%.

50%- 54.29%, BEET XA, B H SN A FREK AR S RERRIAER, X pH HRE
HIFER

K@i EM BAEM: KER: FFEM: K b

Purification of water from Ctenopharyngodon idellus culture

pound by Microorganisms and Ipomoea aquatic

KANG Yin', WANG Xiao-ging'*, XIAO Guang-ming”, YANG Hu-cheng', ZENG Dan'
(1. College of Animal Science and Technology, Hunan Agriculture University, Changsha 410128, China; 2. Center for
Popularization of Animal Husbandry and Fishery Technology of Hunan Province, Changsha 410006, China )

Abstract: Ctenopharyngodon idellus is one of precious and high economic valued aquatic animals.
Ctenopharyngodon idellus has been intensively artificially fed in our country. However, the outbreak of
diseases happened frequently in Ctenopharyngodon idellus culture, due to aquaculture water pollution
caused by the baits and feces left in the pond. In order to improving the problem, the water from
Ctenopharyngodon idellus culture pond was treated with Ecological Microorganisms, /pomoea aquatica,
alone or in combination. The effects of water purification were investigated. Results showed that the
treatment performance was the best in the different methods, when the water was purified by Jpomoea
aquatic, and the performance can be enhanced when Ipomoea aquatic was combined with EM. The
removal rates of ammonia nitrogen (AN), nitrite (NIT), total phosphorus (TP) in water were 86.21%, 50%,
77.78% respectively, after 15 days treating of I[pomoea aquatic. The removal rate of AN and TP treated by
Ipomoea aquatica was much higher than those of EM. The removal rates of AN, NIT, TP treated by EM
was much higher the blank group. Meanwhile, the two metheods can increase the content of dissolved
oxygen and stabilize the pH value.

Key words: Pond, Water quality, Improving



