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(1. BRI R 22 K s Fo o 90 41 -5 ) P 08 BB B A SR %, BT 201306; 2. iR K 2 1 5K AL sh s JR
b 201306; 3. SRR M LK AN S B AE A R, SEIE 2R 243 48824)

FHEE: A 50 15 708 T R0 G R R 2 2 R LI AR A S fnotchlafnotch1bEE R hsp 700 AYEE @It
NCBIE G R IR T BED 4 notchlafnotch] b3 K ) CDSFF 1), % H: g Py Bt (Notch1a/Notch1b intracellular
domain, N1aICD/N1bICD)# 1T 7 % FF #4J 2 pCMV-N1aICDF1 pCMV-N1bICD 3 #% 3 35 4k, 76 A\ JE & 40 iy
(HEK293T) ' i Western BlotA1 37 4 1 5& 37 45 N 1aICDAIN 1bICD ) ik o 38 i A2 A5 0 41 I 50 B BE 5 1. hsp 70
JE BT 3, ¥ 8 pGL3-hsp70-profi 5 HE K], I 4 HEK293 T K il 1% 4 85 JE R (R X0 5% 6 K v vk . 2 J5 7E
HEK293 T4 il i % ik notchlaMnotch 1b%: A, 38 i XU 5% 2 g i 5= K] S 536 4 W pGL3-hsp 70-pro ) i 1442
1k, AR Finotch1aRinotch1bXthsp70FE R I RIEAE T . S80 45 R B /R FAZ R IA # A pCMV-N1alCDFIpCM V-
NI1bICD#J# i Lh, Western Blotfi: 78 pCMV-N1aICDAllpCMV-N1bICD ] 1E % ik, W40 i 52 A7 & /RN 1aICD A
N1bICD [ 3R A fEHEK 293 TH Al A A% HH s AUt 35 g S48 i /R pGL3-hsp 70-profi £ J& [ 7E HEK 293 T4H fitd
BAVEME, 2P TR 3. 765, fEHEK293T4H i 1 pCMV-N1alCDFipCMV-N1bICD H 4% 3R ik 8 A4 Be %
E R pGL3-hsp70-prof1E 4, 43 A%t FRZHL 4. 905 F15.14% . SRE6 45 R BT D # notchlaMinotchl b3 R 7]
B E W SR hsp70HE F (3R IK, it — BB 7t Noteh 7y il i Hsp7OE 47 HTEE Ue G 8 (1 7 F- WL RIS AL T S50 44 K

FFEE 1B LA

XH#18): notchla; notchlb; hsp70; XURKICEMEREIER; T, MY
SCEHE: 1000-3207(2024)05-0829-10

FEDES: Q3441  TEAAFIRA: A

4 Hfa 4 T (Apoptosis) & 7E 15 3 H & A= FLHLEEEL
Fopth A FEAA BT R 1A FH 200, did 22 B & M sz 4
F1R) AR — L AN D T2 1 400 R SR 4 4 1 32 A B4 o 1)
seAFa ", R 552 1 (Heat shock proteins, Hsp)
’—HEmERTNER, 25 NESk 4N 5>
THEsH AR . BARTEEEAT0 (Hsp70)52 AR5
EdS PRI AV e o850 an Re < IS st ON S
A d itz 2 5 & AR SN EG A S
052 BB PR o S5 R IR I, (298 T R 14
W BOE R TR N B 5T, T R T2 /A I S B0 i
AT R I 4 4 3 KT (R Hsp70, 72 %

Yst#s HHA: 2023-10-09; 1&3T HEA: 2023-11-28

MK BB . B G R BE B IR E R
7 28 B R A 1) 20 P (5 3R CHRE T, FH 1E Caspase-3
VAL b vE T A5 B BRI IS 8T (Prochilo-
dus argenteus)VE 4 JiE 14 8 2, E V0V ARG S
Hsp7042 2 Ft 155 I 41l Caspase-33& 14, frir AL 5 4H
il 42 5% Caspase-3 i HE T2 AL R 4 5 5
B (Mugil cephalus)H 40} 32 451, JH 21 g -F Hsp701)
AT DA 40 B A S R O 1 B ARk,
HEH SIS T I T LA AR (Vib-
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Caspase-3175 S0 T, it Sk AR e FH S Hsp70
Foik g, R0 g T e AT WL, Hsp701)
PO T2 ) B A £ 28 SO0 PR 858 2% A4 28 A0 S B S B
G TT T R AR .

Notch{& 5 1@ M & Ak 2 B H o T HR I E 441G
ST RS, Z 5 YFE& R A YRR, 5
BEHR. ASRERALUEE %, KA Notch
7 F A& B A 25 #) 35 (Notch extracellular domain,
NECD). ¥ &4 (Transmembrane domain, TM)F1 g
P Bt (Notch intracellular domain, NICD)4 i, #i &
Ji Hi R Notch7E S 147 5 8% Furin-like & 1 g V) 1], &
— AN LR B S S M RS R . sk
B 55 A AR 4 M I R AR 45 A )5, NotehSZ 4R ¥ %k A
AN B 1 S247 A1, i H A ADAM S & T 1)
TR ML AN B o e Jim 7E S3A7 A FH y-40 YA Iilg U1 1 15 i
I T 1R A 1 B Y BENICD, 5 DNATE#2 5 H
CSL (CBF-1, Su (H), Lag-1)454"", ZEMAM (Master-
mind)/Lag-3 85 [ 15 J§ =3 & il Notch % s us =2
S, TR R IR0 L R e s A, R,
Notch{E % 1] e 75 JLAN K- F 532 B 4%, G HE D 4
gh G SR A 18 i F2 H Notch 4 7r 5 AR
HHLAE A", AEW S B Notch1 2 5 41 Y4 -
A3 BR G I UESE o 76 N R R4 A Hh e IR A2 =
Noch1 f1Noch3 ] £ 1A &, 7] DA & 35 (& df 1 & ~F I8
UL M2 K ) (RIS i
R 40 B g 40 23 b BRI Nocth 1114 28 125 AT DA 4401 i) 2 401
s, 7 R mE T

TEPE St (Danio rerio)F A7 {Enotchlafnotchlb
PR [EJE OR 57 5 (8], S0 L3 (P notch 1 ] w5 B2
FEALL . H HIX Notchlaf Bl 7t 3 2 5¢3E T & L U) 5
B B 6 5 T 7, Noteh 1b7E BT 1 6 77 i
KRBT S 50 IR R % R A o 4 e e
W50 & BAE T 86 (Oryzias latipes)H e i AR o 26 4F
N H MRS N4 K E 12, [F B notchlafnotch3
FER R A B F W R Notch1aff) 7% M 2 T 31
K J -4 M ) ek 2L, ] e Notch 1aBe PR 378 5 - 4
i b 52 HAORCS B a  E T 88 (Cyprinus
carpio) I JETE W FL A6 M B #8230 B BURR, 1=
T TR B 2 B8 0 A G H Caspase-3 41 3 11 41 Jfd 9
T2, WO Hsp70m] DA 1 8 T2 4 i 7% ™, B
Notchlaf1Hsp703%) B A OR 37 1 25 40 Jfl 5 52 #S 3
SR T RIIIEE. B A/ B R I Notch 1 e A4
Jagged1-FDelta-like 1 FIl S 11 CD4 T4H L f5, 48
JH0 4 9% HE T i 2 2R Hsp 70 F1 Notch 1 2 [8] 47 7E B A
HAEH, 3558 AT CD4 T4 T, (et
K hsp 7055 K 5 Notchfs 5 38 i 2 [A] & 15 17 7 4

A R R AR HGE, AT MINotch1afNotch1b
S ILVAE hsp 70538 T 52 40 O A T

By 0 A i L R AR Y LR R AHAE S
i, 70% M NSEEE R 2 /0 — /N BE 5 £ B R AR
B R R TR R AR B Dt S HERN ) A AR
I OR ST, (R VF 2155 Sl AL A0 I 12 S
U T B S 120 B e A R, TR L AR
BE Iy 11 Py RFF 900 TR0 G g B AR AT gt 3 B
BT 5 47 7E i) NotchlaflI Notch1bs2: 75 B A 50l
A Notch | AL A9 2= D g H 7T FFATE 2E,
A L ASHIE 5T LB 5 1 B 705 %, 5 B notch1a
notch1b3& K W) i A B %1, BN S3HE U147 55 46,
& — PRAME; {418, ANKE E 751 Ff1—/NPEST
2 R 4R B P9 B, #4922 pCMIV-N1aICD. pCMV-
NI1bICDH #% ik AR M pGL3-hsp70-prodh 15 5 [H,
T XU N R B T 3 K R GeAR FinotchlaFnotchlb
FE K 5 hsp 70 R 3% 0 R, B 75 N Notch 7+ )
VIR 5t S o S0 B 08 T2 14 43 1 R4S ML B R BE
A .

1 HRSHS

11 SEets

ARSI F B Oy AB Al R BT AE R BE D £, g |
| ) 2 e A= W A 2 5 A A P 2 0T 7 i R S 4
ARG o EATE D AT BE ™ O 5 H AR SE G 2 1A R,
Z: 8 (http://zfin.org/zf info/ztbook/zfbk html)F7 5H /7
VEREAT, IR R A SRR B MG TR A 2 Y
HLE(SHOU-DW-2016-002)354 74 N 1525, pCM V-
Tag2B#{&. pGL3-Enhancer /&, P iikiphRL-
TKATHEK 293 TAH i (A 1 4H 1) h i 22 2 R K2
2R PR S ; pMD™19-T Vector Cloning Kit (Ta-
KaRa, 6013), T4i% £ §§ (NEB, M0202S), [F] I & 41
i $2 W (Vazyme, C112-01), Hieff Trans” Liposomal
Transfection Reagent (YSASEN, 40802ES02), /) i
PIFLAG-tag FL 5 BEPTA(YSASEN, 30503ES60), Goat
anti-Mouse IgG (H+L) Secondary Antibody, HRP
(Invitrogen, 31430), HRP Conjugated Anti-beta Actin
Recombinant Rabbit Monoclonal Antibody (Huabio,
ET1702-67), Goat anti-Mouse IgG (H+L) Cross-
Adsorbed Secondary Antibody, Alexa Fluor™ 488
(Invitroge, 1834337), Dual Luciferase Reporter Gene
Assay Kit (YSASEN, 11402ES60).
1.2 BESfnotchla. notchlbEERSG L E DI

& 3% NCBIW 3 (http://www.ncbi.nlm.nih.gov/),
4 RAE LR 2 ) Nucleotide 5 5 2, 3R15 &)
M notchl FBE S fnotchla. notchlbF: R ) &



5 1 T 7B WS finotchlaMnotch 1 b3t hsp 703 DA {1 2 45 831

R 17 41, ¥4 2% B ) R IR 7 51 3 AMEGAT7.05 14
o, AR @ R G B . 38 3 DNAMAN
4 BT 5 1 Notchla & Notch 1 b2 3 R 17 71) 43 1l 5 A\
F1/N BRI Noteh 1 2 L R 17 A1 3EA T LU X o

1.3 S fnotchla. notchlbEFE 3 18

T S MNCBIM 3 #5E 5 finotch 1 aBEFI(NM_

131441. 1)1 notch1b %5 K (NM_131302.2)[1] CDSJ¥
H, JEHCZHRE G 1 AR BE 5 1 RNA I [ 7% 5% e DNA,
R % 151 ¥ notchla-F1/R1F notch1b-F1/R143 5
¥ 3 notchlaZE R Ml notch1bE: K], ¥4 PCRy™ ) i 12
FpMD-19T# Mk b o W% )N B DHS /i 32 745
o N AT Ak, SRR PRk BN BRI AT R Rk
W, W 2 B B R o
14 HEDEN1alICDFINIbICDE L FRILEF X
A H )3 5 51 J pCMV-Tag2B# A4 7 51|
®1 SWEASIMFT

Tab. 1 Primer sequence used in the experiment

CIEVER S 2]l Fis
Primer name Sequence (5'—3") Usage
notchla-F1  GGCCTCCAGTGGAAACCT  CDS 5§ 1

notchla-R1 CTACTTGAAGGCTTCTGG ~Amplification of
AATATG CDS sequences

notchlb-F1 CAAAGGCTCCGTGGTTTA

T

notchlb-R1  AAGCAGGCTTATGGAATG
TG

notchla-F2 CGCGGATCCTCCAGGAAG
AGGAAGCGGG

notchla-R2 CCCAAGCTTCTTGAAGGC
TTCTGGAATATGGTTCATC

notchlb-F2 CGCGGATCCTCCCGTAAA
CGGCGCCG

notchlb-R2 CCCAAGCTTCTTGAATTGC

TCGGGCATGTG

CGAGCTCTTACGCGTGCT i35 J: N #ifd by

AGCTGAAGTGGACGGATT  Construction of

GAGTGA reporter gene vector

ACTTAGATCGCAGATCTC

GAGAAACACCTCGTCGGG

GAAAA

RIEH R
Construction of
expression vector

hsp70-F

hsp70-R

EGF-Like Repeats NRR

K5 AL & BamH 1 M Hind AEXUEG A7 25, BL L
— 30 BT 43 0K R AR AR & T 51 P noteh1a-F2/R2A1
notch1b-F2/R2 (3 1), ¥ 14 H S3BG I A7 5L f5 B A
EINICDFE H (& 1), #&PCRY™ 1 7= W il 32 ik 3 4k
pCMV-Tag2Bi i PR il 14 A Vi 47 XU V1), FF 38
I TaE B R AT & B2, W B ) in B DHS /gt %
AU N AT E AL, IR IE AN B R BT R I
IR 58, I D) G PR BUOG N B 2 BORL, T-20°C
#1745 H . $F15pCMV-N1alCDAIpCMV-N1bICDF¥)
FAZRIETARFRL, F Snapgene /444 & ki B it .
1.5 Western Blot;% 43 #TN1aICDFIN1bICDZE H
RIFRIE

Bk A KORES B I HEK 293 T4 i 2 4 21|
6FL4H MR IR AR P, B 37 °C A4 ik 3 70%—80%fil:
& I UG 4T Y2 . Bl Hieff Trans® Liposomal
Transfection Reagentf% 4% i 71| ¥ pCMV-N1alCD.
pCMV-N1bICDAI pCMV-Tag2B# 14 i i i Y &
HEK293 T4 il #1%% 441000 ng, 24h/5 FLHUE A,
B30 uL & [ #F 5 3217 SDS-PAGE S A I Ik e vk Jie
LUK, 8 O R R A B e K R R A R R
NCHE I, F15% 1) 1B g W% 76 % i T 35 P 1h, PBST
P Smin, EE 3K, WIEFLAG-taghi {4 1:2000%%
BJ5, B T4°CUKFEM &%, PBSTIEVYESmin, EH
3. W 2B R PUAK 20008 B )5 0% & 3h, PBSTIE
PeSmin, EE3K. BELHEER, 55 TNCHE I,
W ZZWestern Blot4h 5257 .
1.6 THAPEMENNIaICDFINIDICDE BRIk

Bk AR RKOIRES R 4F FTHEK 293 T4 i £ 0 2]
35 mmZ ffl 35 77 ML A, B 37°C i 41 i i 31 70% —
80% il & ZIN FFUGREAT e s . e JLil 5 pCM V-
N1alCD. pCMV-NIbICDAI pCMV-Tag2B# 14 Jiii
K #E 42000 ng. B Ye24h)5, AEREFRMLP I mL

S3

. i

1—22

RAM ANK PEST
J Notchla Chr.21 2437aa
1725—1747 1750—1765 2391—2410
S3
] Notchlb Chr.5 2465aa
2417—2436

1—20

NECD ™

1711—1733 1736—1750

NICD

El1 35 fNotchlaMINotch1b&h 7R = &
Fig. 1  Structure diagram of zebrafish Notchla and Notch1b
NECD. a4+ 45#5sl; TM. B35k NICD. Jig iy B

NECD. Notch extracellular domain; TM. Transmembrane domain; NICD. Notch intracellular domain
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4% % 5 W 8] 52 1 5Smin, T BE R 26 ] 52 W, AN 1%
PBS & ¥t Smin, B & 37K . FERFFE ML 1500 pLi
A T4 Ak BE 1 100% B 7% 10 35 72 A, B T
—20°C VKA & 10min, I 1xPBS ¥t 5min, HE
BEHRAE3 V. INNE PR (1xPBS/5% 1EH 1L
1M.3%/0.3% Triton X-100)3f P i The W & 122
PR, 5 B —PL(1xPBS/1% BSA/0.3% TritonX-100/
1:1000 /R $T FLAG-tag S5 FEdUA), BT 4°C Ik
FE A, N 1xPBS E5min, EHE3R. IMAEE
IR I 5, IF E i F#E6iE A 1—2h, H
1xPBS 8% 3 X, Fi N ADAPIL 655 F 1—2h.
FII<PBSERVE3 K G, fEIL R A B i (Leica, STEL-
LARIS 5) N H 8137 S sOU M EREA IR L %
1.7 WMS&Ehsp70BENTIREEELE

iz F 7 2k T. H UCSC genome browse (http://
www. genome.ucsc.edu) i Ml sp70%: K] 5 2 1 7
%l . i@ it Methprimer-Design (http://www.urogene.
org/cgi-bin/methprimer/methprimer.cgi)3x £ 2t 17 i
M hsp703E: 8 J5 3 7 1 CpGEy - {8 H AliBaba2.0
(http://gene-regulation.com/pub/programs/alibaba2/
index.html) A P i s R 45 A . B4R 5 30
T B & 75 P K Ft F #44pGL3-Enhanceri% i1 5|
Wy, IHAE IE I S ET AN R IR (% 1) PCRIZN
BT AR N SRS 5 1A D 15 i B PR A, 4k i A
% & pGL3-Enhancerid it i ] 14 P9 V) B Nhe 1 1
Xho T AT XY o K PCRI=4) Je 1Ak ) 344 i3k
A B 2 5, A5 25 40 3% 452 15 ClonExpress
MixcRiX 3 78 70 IR 5 Ja HFAEPCRACFEAT50°C [
% 30min, K33 YUK SN Smin il B DH5 o/ 32
AN N AT H AL, IR IRk B R, R R R
M2 5E .
1.8 hsp70 BT TR EERE BB

HEK293 T4 il & T-24FL 40 55 IR 5 77, iR
IS0 5, 1.0x 10 AN AR /AL, 24h )5 Al 3%
K F70%—80%EI T BEAT e G . Fa Ak R (R 2)F% g
24hJ5 F X5 't 3 B A 15 3 R S 56 93 W hsp 705 5))
T
1.9 #Mnotchla. notchlbthsp70/EF

HEK293 T4 fitd & -T-24 L4 i 55 I b 3% 77, Al

x2 hsp70iR EEETEHAMERIF R
Tab. 2 Transfection system for detecting A4sp70 promoter reporter
gene activity

253 pGL3- pGL3-hsp70- pRL-
Group Enhancer (ng) pro (ng) TK (ng)
1 200 0 20
2 0 200 20

I - 42 4 i 25 FBE, 1.0% 10°AN 4 fifd /9L, 24h/5 Al & %
15 B 70%—80%R[ 7] AT 7 Gt o 4 N 2 i RipRL-
TK. pCMV-N1aICD. pCMV-NIbICDA pGL3-
hsp70-pro, WL il % Jedhk R J5 1% A [F) 73 H (GR 3)¥s H%e
o5 AV B 24FLAR FUHEK293T4H g 1, ik &
15 notchlaf notch1b% K 24h )5 ¥ W hsp70)5 2l 1
T

MARIRPEARESR, LW EEIX, 4 H7HF
BI{E A5 #E R (meantSE) K 7R, H Prism 6.05 {347
BEMZERSNT, P<O.0SH, INNEEREEZESR.

*3 HRESMETHIE

Tab. 3 Formulation table of transfected compound

Hul  pCMV-  NI1alCD NIbICD pGL3-hsp70- pRL-TK
Group Tag?B (ng) (ng) (ng) pro (ng) (ng)

1 200 0 0 100 10

2 0 200 0 100 10

3 0 0 200 100 10
2 R

2.1 WS &notchla, notchlbERRG A B O

T DNAMAN#{HEE S fiNotch 1a &ZNotch 1b
R 75 5 N (Homo sapiens)F1/N R (Mus muscu-
lus)f/Notch 1 28 508 F7 #1134 T xS, 55 £ [#]Notch 1a
RAERRT5) 5 N(NP_060087.3)F/NR(NP_032740.3)
fINotch 1 1) —EH: 43 71 66.86%F164.41%, Notch1b
R T 515 NFI/N B P Noteh 1 1 — U PE 23 i N
67.67%K167.72%, Bt & £ Notch1a & Notch 1 b% J& iR
FF B — 201 68.72% (5K 4).

%= 4 TS &Notchla, NotchlbFI A . /\fiNotchl & EEFRL
M (%)

Tab. 4 Amino acid similarity analysis of zebrafish Notchla,
Notch1b, human and mouse Notchl (%)

Py N N
%ﬂ] Danio rerio  Homo sapiens Mus musculus
Species Notchla Notchlb Notchl Notchl
%%@ Notchla 100.00 68.72 66.86 64.41
o Notchlb 68.72 10000  67.67 67.72

N T W 5 finotchl afnotch 1 bR R ) & 4i
B R, AHEFOEIEMEGA 7051 Hh i 48122 1
EL S AH B 5 471, K B3 5 #21 o ) Notch1aFlINotch 1 b2,
R H 5 A 52 S H A S SR AH S
f)Notch1 28 FE L 7> 4133 AT LU, A gk At (] 2).
g MR B S th 5 8 (Cyprinus carpio)~ #(Caras-
sius auratus)ZF R0 S0 B ik, RS
1 5 HoAh g 5 1 25 ) Notch1afl Notch1b% H B N



5 1 T 7B WS finotchlaMnotch 1 b3t hsp 703 DA {1 2 45 833

— 3, WL 2 25 [ Notch 1 T AL H 532
22 L &pCMV-N1alICDF pCMV-N1bICDE
IR AR R B0 IE

7o [ B E D M notchlafnotch ] bEE R B PN B
Ja BEAT B K (B 3A), e notchlalfl N B 51K B
22067 bp, notch1 b BT HIHEER2196 bp, #PCR
PR REAT AL A B S 5 XU V) 26 AL S I pCMV-
Tag2B# /& Fl TAEFL B EAT 1 342, D5 56 kAL
JRE 5 P 45 R —F.

DRI B A TR LE 48 i () R IA S L, FRATTH
pCMV-Tag2BAH # 2H i ¥i #% 4 HEK293T4H ffil 24h
B IRIG, PEHAE B P 1) S R ), 8 Western BlotH)
H BUEFLAG-taghn 2555 e M HuAR g AT A, &30 1
e H 2 IERIA(K 3B), 1M 4spCMV-Tag2B
R AR AT B R A . S EA R A 4N
pCMV-N1alCD(}& 3C)MpCMV-N1bICD( 3D).
23 TZEBEERSNIN1aICDFINIDICDHIFRIALI B

NN B AR pCMV-N 1aICDAlpCMV-N1bl-
CDTEAH M i FRA 7 B, AT DAPLA X HEK -
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REGULATION OF HSP70 GENE BY NOTCH1A AND NOTCHI1B
IN ZEBRAFISH (DANIO RERIO)

WANG Zi-Rui"’, WANG Yu-Jie"’, ZHOU Ze-Bin"?, QIU Jun-Qiang"’, LI Wei-Ming’ and ZHANG Qing-Hua"’

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University,
Shanghai 201306; 2. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306;
3. Department of Fisheries and Wildlife, Michigan State University, East Lansing, MI 48824)

Abstract: The aim of this study was to investigate the regulatory role of zebrafish (Danio rerio) notchla and notchlb
genes on Asp70 by using a dual luciferase reporter gene assay. The CDS sequences of zebrafish notchla and notchib
genes were obtained through NCBI database search, and their intracellular domains (Notchla/Notchlb intracellular
domain, N1aICD/N1bICD) were cloned. Eukaryotic expression vectors, pPCMV-N1alCD and pCMV-NI1bICD, were
constructed. The expressions of N1alCD and N1bICD were detected in human embryonic kidney cells (HEK293T)
through Western Blot and subcellular localization. The zebrafish Asp70 promoter sequence was analyzed, cloned, and
incorporated into the pGL3-Asp70-pro reporter gene, which was constructed and assayed for dual luciferase activity in
HEK293T. Overexpression of notchla and notchlb genes in HEK293T cells was performed, and changes in pGL3-
hsp70-pro activity were detected using a dual-luciferase reporter gene assay. The results showed that the successful
construction of eukaryotic expression vectors pPCMV-N1alCD and pCMV-NIbICD. Western Blot analysis confirmed
the normal expression of pCMV-N1alCD and pCMV-N1bICD, while the subcellular localization assay showed the
normal expression in the nucleus of HEK293T cells. The dual-luciferase reporter gene showed that the pGL3-Asp70-pro
reporter gene was active in HEK293T cells, exhibiting activity 3.7 times higher than that of the empty plasmid. Addi-
tionally, the pCMV-N1alCD and pCMV-N1bICD eukaryotic expression vectors significantly enhanced the activity of
pGL3-Asp70-pro in HEK293T cells, showing increases of 4.9-fold and 5.1-fold compared to the control, respectively.
The results indicated that zebrafish notchia and notchib genes play a substantial role in enhancing the expression of
hsp70 gene. This provides experimental materials and a theoretical foundation for further investigation into the immune
mechanism of Notch molecular in defense against infection and apoptosis through Hsp70.

Key words: notchla; notchlb; hsp70; Luciferase; Apoptosis; Danio rerio
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