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Rt tBeE NF-xBEE B FRMAELEN

BER, THE™, RiE, ERR, FHW, KRS
(1. b RY, AKPEMRRERBSFASEMESLKRE, LiF 201306;
2. PR RY, EREEAYREEERBS PRS0, B 2013065
3. bR vE R, KPS BE B b0 BT R AL 0, ¥ 2013065
4, BN LK N 5T AL R, FER K2 48824)

FE : % 3 B F NF-xB (nuclear factor kappa B) X L&A K N R ER N EREFE
WEEER. ATRENFBEEB THEEREEE, #—FHARXEHLE R D %
T B WALE], B AR B A I 3 5] 89 K A b 8 88 NF-kB % B B % % ¥ 71 (coding
sequence, CDS), U5 %L % FFN A ALBBFREEES Lk g S THIEF
PR 5I 4, TERET KRG8 & NF«B 3 51 5 771, %7542 K 3169 bp,
# % & NCBI #{ 4 % GenBank 3 13 % % 5 MN368861., % AliBaba 2.1 # 4 T 3l % /¥ 7| &
4 CREB (cgtgacttca). Oct-1 (aatatgaatt). GATA-1 (gaacctatct). AP-1 (ggttgagtca). NF-kappa
B (ctttectgtt)s IRF-1 (tttectgttc). Sp-1 (tgtgaggggt). c-Jun (acgtgacttc) Fn c-Fos (ggttgagtca) ¢
ZANHFHETEAM A, 84 TATAbox # F 6 L. # 3t MethPrimer £ 4 F Il £
77| 1207~1402bp 4 7 7 CG & & K T 50%, K 196 bp 85 CpG 5 . F| Fl W B 471 % K 44
# 7 pGL3-NF-xB-pro & 4 i fr, F 4 H 4 4 Z A MK 5 240 i, (human embryonal kidney, HEK
293T) #n ## |+ & 7% 48 jfi (Epithelioma papulosum cyprinid, EPC) ¥ . M % Xt £ & L H %
ARMERE T, ZFABRFFAEHA G A e Xam T AL B2 TEY, B
£ HEK293T # % 3t Toll £ % f& (Toll-like receptors, TLR) # B & LPS % ¥ 5, B & F &
MRE LA ARARRIMET A LB NFB B THREEE, HETR M+ IE
ETHEE. IPSHEENRMNERET AL LHEENFBL 5T TLREFHEEH &
TR e KA E NFkB R EEFNMBARE R EE N XX RAE T H I
W T A

KRB AL L8R8, NF«B;, MELE,; BohTHKEMR

FESES:Q785; S917.4 XHkARER: A

¥ M ¥ kappa B (NF-xB) J& — i 78 BT 47 41 it B, 435 NE-kB1(p50) . NF-kB2(p52). RelA
T AATE R B SR T, HUARAE(E% (p65). RelB il c-Rel®, Hir1, NF-kBI Fil NF-kB2
Rel [ Y5 45 ¥4 35 (rel homology domain, RHD) fif) —. S TR H p105 1 p100 8 2E H BEK = A=0,
RN, 2135 1A NF-kB F G 5 f NF-xB/Rel — ZHI7E IE#OIRZS T, NF-«B 5 NF-«B i1 1 7] kB
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11 44 FEEE, 4. ZRAL-E6EEE NF-«B 2 S 3 T 0 8 J s v 1805

EHSGATEMp T, b TAEEE RS 45
KR EARZE, kB £ Fif{E 515 55 B AL Fi
PRI, A5 kB 456 1 NF-«B #5151k,
I L Z RAK B I8 2 A 40 A% v 8 4 4% b BRI
IR, eI ER ], NF-«B a] LI 2
AR PEAIMIN 5 . B FRAERKRE T, 7z
2 5B A i R R

868 (Lampetra spp.) 1F M 8 144 (Cyclosto-
mata) Z1¥), 2t EHEHESI YRR EZ — . ©F
JERW, MAF-LEAE 5 342 6 T J74F AT HAL A
AR, W iE A Z RS, Ao L i g
(1) B 95 22 e 3R 9T R R HE S ) h S RGN
AR S AL A L, fESEET AR,
C. 75 B & f (Danio rerio). 4 #F (Paralichthys oli-
vaceus) F1 R A1 (Ctenopharyngodon idella) 555 -1 fi§
M [vi) 5 A e ) A i £ 2K B0 7 B 24> NF-
kB WL, JERI AR AR T NF-«B {5 5l B 1
& HLH Y AR HEEE (L. morii) 7= A W E L
TAHAMSRIL, IR, BT Lsgny—M, J
A C N AR b L 68 5 B O M e 15 3 T & A Rel
[F] Y 45 #4 350 1Y) NF-xB % % & 1 CDS J¥ %1 (NCBI
B % GenBank % 5% %5 . AYP27512.1). WIRFT
b 68 68 NF-«B {5 530 B i R 0L, IRER
JE A HESI ) % RGEYIRE, SEYRTE NF-xB CDS
FPHN S WS B TR s TR A, T A
7 () 4 A5 L PR T e TR BT

R G E S RS RES

1.1 SRR

A S5 BT P /R b L B 68 B o [ LT P
AR LRVLSH, IR T 8 °C K E
Fig 81U I VR A sh W A8 B 2 DL 25 1 AH ORI 2
(SHOU-DW-2016-003) #£ 17 . ¥ff 7 h 4 41 41 3
21 DNA $2 U0 & . 5 3R WEBE I DNA [
A& TR FUR/ Mg i & . DHSa
REAZ A A RAR AR A ARRA
Se SR 2 RRAE R A B B ) i A T AR ) TR
(1) e A RA F G . P99 34 57 TaKaRa
LA Taq"®R 4 . pMD™19-T Vector Cloning Kit 57
BB AR & B % H EAY R dba) AR
oA o A EEHE B BRI DD EE . T, %
FEWHE B NEB (At 5t) A PR/ F] . Dual-Luciferase”
Reporter Assay System ${2 1% 5 P51 P4 45 0 12050 &
Fugene” HD %% Y4 1 5 g 11 3% 7% Z2 4% (Promega) 24

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

A o BRI IE 7 Lipopolysaccharide (LPS) H I
WE A REVHEAFRAE . KL REEY
JH 177 BA 5% 5% B Opti-MEM I [ Gibceo Life Techno-
logies 7~ w o 5C 5 FH #E _I- K7 98 4 ife (epithelioma
papulosum cyprinid, EPC) & H [E] 7K 7= B 2 iff 5% B
KA =W 52 T 2 . S50 FH AN 4 M (human
embryonal kidney, HEK293T), pGL3-Enhancer 1R
56 IR 3R K 2 TR phRL-TK # i i 75 72 |5
R 27 5 2 B i 2 1 8 o i S o 3 B

1.2 S HZE

F bk 8288 NF-kB /& ) T 45 A8/ 5 o #7 A
7l 4%t MR 5 AR b L 6 68 5 B[R] R F
SERE P 1) B A -E 8868 (L. japonica) F& K £ F1 5L
= JE A e A B 9 EL A Rel [RE S5 #9800 AR AL
L 868 NF-xB CDS J¥ 4, 78 H A< L il 5 Jt [N 21
H, FIUHTE LKA 53 T H AL B 68 55 (4] 21
] Y 6 4 5 3% 51 ATG BT 29 3 200 bp i 2
THRHEX S, HriF|H AliBaba 2.1 #44: (http:/gene-
regulation.com/pub/programs/alibaba2/index.html) Fil
WA S 28 B0 05 . I Promoter-2.0%K {4 (services.
healthtech.dtu.dk/service. php?Promoter-2.0) T4 5%
FL ARV 5, (transcription start sites, TSS). £ A Meth-
Primer #f4: (http://www.urogene.org/cgi-bin/methpri-
mer/methprimer.cgi) Tl CpG 54544 . FH Primer
premier 5.0 3K, LNZJR 3 147 1E 7 51 Ry 455 15
51, R EARTE L3R 0 DL AR b - 6 i
X £ DNA S #8 Ai 5e BE 45 21 19 3 169 bply- 51 47
Ja SRR T A 0 T 43 B o

Atk NF«B BE T e i
E B W A4l 203 R 2 DNA 3B &, 3 IR F)
& UL A A BUR L L 6 8 [ 41 DNA. DASEIA
20 DNA Itt,, HFER510 & DY AL
8% NF-xB J& 8l FHHEF 5] . AR . TaKaRa
LA Taq 0.25 pL; 10xLA Tagq Buffer 11 2.5 uL; 25
mmol/L MgCl, 2.5 uL; dNTP Mixture 4 uL; i
5| ¥ NF-xB-Pro-F 1 pL; T ¥if 5| ¥ NF-xB-Pro-R
1 uL; AR DNA 1 pL; ddH,O 12.75 pL, ¥4 4%
. BAEHE98 °C 3 min; B 98°C 10s, Bk
58°C30s, ZEfH 72 °C 3 min, fEFF 35K ; ZEfi
72 °C 10 min, 5 B S 3 19 F Bt % 8 pMD™19-T
Vector Cloning Kit i 51| & ¥ B 43 1% $ 8| pMD-19T
Bk b B Wi Ak % DHS e B2 S 40T,
FF- 0 35 BH 14 v B S tE— 25

https://www.china-fishery.cn


http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://gene-regulation.com/pub/programs/alibaba2/index.html
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi
https://www.china-fishery.cn

1806 KopE o R 44 45

x1 ALBFRASIYFS

Tab.1 Primers used in this study

ElE/E S JFHI(5'-3") Fi&
primers sequences (5’-3") usage
NF-kB-Pro-F ACGACTACCATCACCTCTTACACCG JRENT R 51
promoter sequence amplification
NF-kB-Pro-R CTTCGCACTCGTAGCGGAAGCGCAT JRENTF R 51
promoter sequence amplification
pGL3-NF-kB-Pro-F CGACGCGTACGACTACCATCACCTCTTACACCG EERENAFE
vector construction
pGL3-NF-kB-Pro-R CCGCTCGAGGCCGCGCGACTTGGGCTGCTCGTAC EERENAFES

vector construction

Ak nsd NF-kB B3 TS L BAME

DL 235 R Lk TE A ) 0 3h T RRE 81 R A
Wi, F% 18 pGL3-Enhancer 84K I 1) 22 0 B v 151X
T Miu TR Xno T BRIk P9 D) Bt D) 057 055
Y& D), H M T Xho 153 5I%F S B & H
i A Bt Al pGL3-Enhancer A& X EE V) . 15 2 1Y
VIF=YH T, % H: 0, %16 % DHSo B2 A 40 i
Jei 0 16 B S B, I R AT I R LT 1T 5
53 pGL3-NF-«kB-Pro #4535 P4 51 20 ok

AL 8288 NF-kB /& 3) T iRE AR F 4
) B 1 3 #) 2 1Y pGL3-NF-xB-Pro 2 5 3
Oy L e LA FE IR B 80% 1Y 24 fL R HEK293T
FEPC 40, DL pRL-TK FRifE NS, BARE:
Yefk & . X B4 A pGL3-Enhancer 200 ng,
pRL-TK 10 ng; SZE:41H i A pGL3-NF-kB-Pro 200
ng, pRL-TK 10 ng. ¥ Fugene” HD %% 4 ik 7| L)
DNA : FJeil5=1 = 3 19 b 5 5% e ok — ke
A Opti-MEM B &5 551, FiRBFE 15 min 5
YL AR h, F Yt 24 h )5 B Dual-Luciferase®
Reporter Assay System 1z 45 2 PR % 14 A6 I 128 551 &
il & PR (BioTek, Synergy?2) Kllzé KB

/) i 1% 37, LPS ]38 HEK293T 4 fitd il S2 56 41
4 pGL3-NF-kB-Pro #f 15 3 [H 4% e I & B 55 3]
80% ¥) 24 fL A HEK293T #f Jifi tf, DA pRL-TK Jii
BN Z, WITEYR R, Y245 IMA
LPS (500 ng/mL) H3#4, [ s X HR 4 oin A 25 i 7R
2% W £R % W (phosphate buffer saline, PBS) 1E & X
B, 6 h JE Rl 20 2 B E M (32 2).

2 4R

21 HZitt6868 NF-kB B TS EFET S

o WA B Y AR AL - B8 68 NFxB I 3 F 7 81
4K 3169 bp, #5 E NCBI $# J# GenBank 3k
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#®2 LPS BT HRILEE NFxBBEHTIRE
EFEE MG Rk R

Tab. 2 L. morii NF-kB promoter reporter gene
transfection system under LPS stimulation ng
HYAE R
e pGL3-Enhancer pGL3-NF-«B Pro pRL-TK
transfection system
1 200 0 10
2 (LPS: 500 ng/mL) 200 0 10
3 0 200 10
4 (LPS: 500 ng/mL) 0 200 10

5 55 MN368861., 28 AliBaba 2.1 {4 Tl il i%
¥ % 44 %5 CREB (cgtgacttca), Oct-1 (aatatgaatt).
GATA-1 (gaacctatct), AP-1 (ggttgagtca). NF-kappa
B (ctttcetgtt) . IRF-1 (tttectgtte) . Sp-1 (tgtgaggget).
c-Jun (acgtgacttc) Fl c-Fos (ggttgagtca) 55 £ 4~k 5
W80 (81 1), JFfL#E TATA box #4540
JefF o g MethPrimer #CPF BN, 7551 1207~
1402bp AAFFE CG F KT 50%, 1K 196bp [ CpG
B (8 2),

22 HittiReg NF-kB BRI FiREEEME

PL Py 285 S L B P 9 NF-xB Ji 8l ¥ )% 5
MRER, S Ml 1 . Xho T R P97 B G
B GIY 38  Be . P i e Miu 1 A0
Xho 1 BRI A ) il XUEE Y1) H (1) 7 Be # pGL3-
Enhancer # &, Jf#%EH (K 3). ¥ B PCR ¥4
i 228 A5 20 1Y PH P v B SEATARE B DU Y o A e o U
J7 25 R HoR— SO BV BORLH Miu 1 F1 Xho 1 FR
il P P9 U 0L B B8 UE XU D) 25 SR R AR
L8 NF-xB 3 3l ¥ S A 2l (K 4).

2.3 FRILLERER NF-kB BaTF IR EEREE RN
LR R MR A FE N R G, fE HEK
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JAEERR, % ZRAC-L RIS NF-B HE DN S 2 0k g KO

1807

-3 169
-3079

—2989

-2899

—2 809
-2719
-2629
—2539
—2499
—2359
—2269
-2179
-2 089
-1999

—1909

—-1819
-1729
-1639
—1549
—1459
—-1396
-1279
-1189
-1099
-1 009

-919

—829

-739
—649
—559
—469
-379

—289
-199

—109
-19

o Jun

CITTTTTTGAT GACGACCTC T TR TG TR GA TOGARALGTCGTAGTTTTTTATTATITTCT TTGAACCT. ACGTGACT TCACICARY

GATA 1 CRER

AT AT CAAN ARG

(e CUAAMRAA AT TUC S SNTGEIETT G TTRCAMAMT TS TR T TG ACT

Oct-1

TEMCAAGEARGTT

ATACTAGTIE

i

CAGERTTRCAT TATETAACT TR TY

CAACARCTTET AN

AMETTETTAGAMACRANTAGAATAACTEATCNTANTATGTRCACATTGCAT TASCORTTECAT TAMICT T

TAMTTCACCTGTTCT

TTTTTATA TG TCCARG TATSAAATCOG T TCTLOCACGCAT TR ACATTTCCERACAL TAACTCACT TTTTGTTTGT TTCAGTTTACT TTT

TRMCATTERTGCTTTCACACA AL i

ANTATTATGANTT TR TTTIGRAT TACAT TCAGCETCACTCGANTTRACATAGTATCT A
G AR TECAG AR CTRAA T TAT IR T AT T G TAT G TCGGRTTAACCACATAT TTATAMAANAN TG TTATCAGAT

ATATT TGOCACATCC G TAA T TACAG A CACG ARG T TTCCT O TCA AR TATC T GEC TG T GACT TCOGORATAA T TI TTCTCTATIT

G

CALCTGTE

217 AAAAL

TETATAC

TAT

CeAta e OO0 AT T AL AG L CARRECAL TG TR TA LR T TARC T CUAAT T TORTA T GUAGE LA LT TCARCACTERGA T |

GTGACCCAATGLCANTTACAT T TAMTAAT TAT TOTTACC TATGOATGAAMACT CEAL A CCAGAACAGTRECAGAACATACAAACTL

AL AGRCACCTCAT AU MU TRACT TR T

ARTETT TGT G TACRCT

AL, i, i

TRE-1
TG AT T T T T T A AL T TCT GG T oA T T RASLC G TC T TCODCTCTRAATCTETRAACRCGC A AT

NE=kappa B Spl
GOCTCCTCOTTRAT T TTAC T e O ACCCATACCAC T CTATCATATCT AL COTEARM CTOTCLCACATOCCC TCTOCCGCATTRECTTO TS

GAGGET PRGN T TET I AGT T T TR T C TTERATGATGTACATATAC CAT TGRANTGGAA TG

Aiiih

GEAACGTRAMGRETTTTRATEAR

MAGTTEAATTTGTCTCOTCTTTAMATGACCERT RGO RCTCATA TG 6

CAGTTCTGAG L TARGAAT G AAA TT TOCACA T T TANG G L ARG GO LA L AT TAT S TAAR TS TC T TT TTT TACATCTAT TTCRACARAACT
GiT

ATEATTET AN T RO TG TAGCCTCOATAAA T AAMGET TATTTACT TAMAGTEMAGTCT T TCAT T

VIGTTGTOCNTTIT
LT TSGR TCCEGUN T T TCU TR T MG TG TTACA T TECACCAR T TUATAACALCRCAL TAG T T IC)

CATTCACTGAGA ARG TTRT TR TCOCAGCAL TCOCATOCAGAGAT THRAGE TEAM T TTAACGTCAATGACTTTTCCATC TCATTT AR

TCAATACT TG TR

BITTRGTTTACCT TEM TN TETT NG

CACACETTCGET AT TAGC T TCATCA T T TALGGAGTRETAATRAA TEAACACCE RAGREEAT TRCACCTCACCATGAAGTAGGRL TRALG
TR T A TACT L TGS TC T A B AC AR TCT TR T T TR CCCTCOATCT TT ARG CTAAT TR TATTRAATCTOAAAAMAAM TR TCANACT

GG T LA T AN T T TRG G CAR TG TERA AN TTRCACAT T TA MGG AL

BIGRGELGAGGGETRATTA
w Fos

TAT AT OO AN TGA T T T T AT IO G A T TG TT T T AN TCCATEAGCT TCRAT GG TTGAGTCAMCTOCCGATT T AALTTT
AP

CAGCT TTTCCGEATTRCARGE TG LG T TTARALCACTT T RCCACC TEACCAGA TTAATT TACTTCCATGUAGCA TG LACAAGGUT T AR

T TG T A T AR IO TCT CCAAT TA T TTACT OO T TOC TR CCTC LTI LT T TAA TCTCCT R T AL ACCACTETCCT TCC TTCC T TAT

Al

[HER

CTCCRCTTRTTTTN T TACT TAT TARAL AR TANM TRRTAACTTOTRCAAAT TI TCACTTCATAATETS

AT TATTT LA TGAT T T T TCATT T T TCAR A AARCARCCR AN TRCARTCCATRAG T AGET

FATCAMATTTRCCACGCTEACA

CAMTACTATCAAGTCAACCAA OGO TOACTCT TTTTACAGTGG CATTACCAATTTTTTAATTCCTCATTGE
TATA howx
ACTEARGT TTANTANTT T TRCTAAG T TATAAC AR TGCATCTT AT TCARA AR TEA TACAT TTTTT TGANTTTGRCT A TRTGRRACE
GAGATATT TLOACCCAAAC T A TTA TG TC TR OACS T TOCATC TTCT TEAMCACAAGACGAC COTRTCAT TCTTCCCCARCOTOCCT
T55

(T TCGAC

CHTTRTCTRERCTR TG GEACARGCATTL TR ARAS

THRGETATRAARCCRCTACARCT RGAGG TRTACEA

GEACCCCAALTCCCROO0CATCULCT IO GCTACCACTOCGAAL

1 FELRAEFUNEIR R L £ iR S8 NF-xB /3 3 F 7 JI4HE

B R F 45 A AL H R IR (R 5 BB RIZR AR T s TATA-box FH R GUHEAR T %% bR 4R A7 20 €0 R RI R A v

Fig. 1 Predicted transcription factor sequence features in L. morii NF-kB promoter using online software

Transcription factor binding sites are marked with blue boxes and black underlines; TATA-box is marked with black boxes; transcription start site is

marked with red underline
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25w G
]EI g 40 CpG island
oo 20
CNG) 0 N n . | | L
0 500 1000 1500 2 000 2500 3000
J3%1/bp
sequence
(a)
CpG 11l | | |1 Fll-l-l- -I-Ifil | | 101 TR e
e laro bisulfite PCR primer
F3h—1R3
F4b—R4
F5S—1RS5
(b)

2 FIL-LE3E8 NF-xB B E)F CpG B 1H
(a) 14 A= 46 L 68 NF-kB 5 3l 1 7 7 H0 45 2 1 CpG &, (b) M 48 A< b L8868 NF-kB &5 3) 15 51 *1 [¥) CpG X 455 52 1 1) T A R 21 51 7
Fig.2 L. morii NF-kB promoter CpG island analysis
(a) CpG island predicted from L. morii NF- kB promoter sequence, (b) bisulfite PCR primer designed based on the CpG region in L. morii NF- kB pro-

moter sequence

(11) Sac [
(5)Kpn I Mlu [ (15)

)
[ (53) Mlu T (15)

" poly (A) signal

pGL3-Enhancer
5064 bp

[El 3 pGL3-Enhancer(a) 5 pGL3-NF-kB-Pro(b) £ 40 F I~ = E
Fig. 3 Schematic diagram of pGL3-Enhancer (a) and pGL3-NF-kB-Pro (b) recombinant plasmids
it B 20 28 LPS(500 ng/mL) #3119 9 o't 2 1t i
52 LPS JI A 6T B2 AH b TC i 3 22 5 (81 6).

293T 1 EPC 4 Jfi /f, pGL3-NF-kB-Pro % % 24 h
J5i 1456 6 22 i % 14 48 %) B 2 (pGL3-Enhancer) %
At FTF(P<0.001)(J8 5), 7E LPS(200ng/mL) ]

o 3 Wie
M HEK293T 40 I8 J5 , pGL3-NF-xB-Pro 5 46 2 %

Yy 5 R I A5 2 1) 2¢O 2 B MR 48 LPS HilK
AN E FTF (P<0.001), #Rfii, pGL3-Enhancer

https://www.china-fishery.cn

NF-«B K ik 8 H — W58 i S H A% Y
AN R R A R R LS, A
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bp M 1

5000 < PGL3
3000 = el <—— NF-xB-Pro

2 000
1500

1000
750

500
250

100

Bl 4 pGL3-NF-xB-Pro = 40 F ki WEG 1 4 E
M. DL5000 DNA Marker; 1. X 1] 73 % pGL3 5 NF-kB-Pro H B
Fig.4 pGL3-NF-kB-Pro recombinant plasmid double
digestion identification
M. DL5000 DNA Marker; 1. double digestion of pGL3 and NF-kB-Pro

fragment

ZA 55 8 PR AT TeB WL 1L I 30 NF-«B A
K Feak, SeRi AT IESE CREB J& NF-«B 134
W HE T AP-1 2 c-Fos ll c-Jun 19 5 &k, C-
Jun 9 N 3 26 PR (ONK) A S 1015 Sl ik %
45 40 M 0 8 T Ak B, ONF-xB {3 53 5 INK
{55 0% % R %) . NF-«B il i 4 K INK (1%
A2 3 B T TNF-o A5 04 40 i 3 1049
IAh, AP-1 F1 NF-xB 1] LA [R] B 80 22 0055 175
S5, H NF-xB ##% AP-1 fil c-Fos f7fPEF A,
Spl &R EE A T, Spl 55 NF-xB 1945
A JE NF-xB G LAY OCHE, 22 Spl & &G TE2s
S M) NF-«B 1T 3 X 358 17 i X B 2 12 U7 Oct-
1@ F POU MM E AR, HEA =Yk S
Ja s FNRARIL P 45 G 0F s 3 R0, +
P Z V45 H F-1(IRF-1) 5 NF-«B 27— € &,
TFFEZH IRF-1 23303 TNF-o /509 NF-kB 1P,
ARSI v B AR 2 B AR AL b BB A8 NF-kB S B T4
TEREH 2 i, 402 LA E 5 0 NF-«B {5 5 18 #%
(L TR T A0S, R T Rt ig6g
NF-«xB 1] {778 5 22 L NF-«B HH25 LAY T fE o
Jo BT e SR AR BT TR AR SE R S, Gl
FE R 3N F DX A IR s i S KOE I e s e . A
UG, e Bl 2 R T 0 R 36 PR Ak ) O e X I
WHEEO T, W FEd 583 LR e
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[ pGL3-enhancer
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Construction and activity of NF-kB promoter reporter in Lampetra morii
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Abstract: Nuclear factor kappa B (NF-kB) plays an important role in regulating immune response and inflamma-
tion. In order to obtain the NF-xB promoter reporter gene and further study the mechanism of the immune response
in primitive vertebrates, based on the CDS sequence of the NF-«xB gene previously cloned from Lampetra morii,
we obtained the L. morii NF-kB promoter sequence by using the 5 'upstream promoter characteristic
sequence of the NF-«xB from L. japonica, which is highly homologous to L. morii, as a template to design
primers. The cloned NF-xB promoter sequence from L. morii was 3 169 bp, which was submitted to NCBI Gen-
bank to obtain accession number MN368861. The sequence is predicted by AliBaba2.1 software to include CREB
(cgtgacttca), Oct-1 (aatatgaatt), GATA-1 (gaacctatct), AP-1 (ggttgagtca), NF-kappa B (ctttcctgtt), IRF-1
(ttteetgtte), Sp-1 (tgtgaggggt), c-Jun (acgtgacttc), c-Fos (ggttgagtca) and many other transcription factor binding
sites, and contains TATA box transcription core elements. The MethPrimer software predicts that there are CpG
islands with a CG content greater than 50% and a length of 196 bp at the 1 207-1 402 bp sequence. pGL3-NF-«xB-
pro recombinant plasmid was constructed by double digestion technology and transfected into human embryonal
kidney (HEK293T) cell and epithelioma papulosum cyprinid (EPC) cell. The results of double luciferase reporter
gene system assay showed that the fragment sequence had promoter activity in both mammalian cell lines and fish
cell lines, while the promoter activity increased significantly after Toll-like receptors (TLR) ligands LPS stimula-
tion in HEK293T cell. In this study, the NF-«xB reporter gene of L. morii was successfully constructed, and its
activity was confirmed in different cell lines. The results showed that NF-«B is involved in the immune response
of TLR signaling pathway after LPS stimulation in L. morii. The construction of the NF-xB reporter gene of L.

morii laid a foundation for exploring the signaling mechanism of the primitive vertebrate immune system.
Key words: Lampetra morii; NF-xB; reporter gene; promoter activity
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