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Molecular Mechanism of trafé6 like Gene in Innate Immunity of Procambarus clarkii
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Abstract: [ Objective]l Role of traf6 like gene in innate immunity regulation of Procambarus clarkia(Pc-traf6 like) was
investigated. [ Methods] RNAi technology was employed to interfere the expression of Pc-traf6 like gene. Bacterial
simulation was performed to determine the changes of apoptosis-related gene expression by real-time quantitative PCR (qRT-
PCR). [Result] The interference on the gene was effective after 48 h for the subsequent experiments. The interference-
induced pro-apoptotic gene Bax, anti-apoptotic gene B¢/ 2, and apoptotic protease Caspase 3 were upregulated in varying
degrees with the stimulation of Staphylococcus aureus or Edwardsiella ictaluri. [Conclusion] After the Pc-traf6 like gene
was effectively interfered, the relative expressions of Bax, Bcl 2, and Caspase 3 were upregulated after the P. clarkia was
stimulated by either S. aureus or E. ictaluri indicating an involvement of Pc-traf6 like gene in the innate immune response by

the regulating apoptosis.
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M: ik DNA Marker; 1~2: H [¥3E K3 RNA %45 .
M: standard DNA marker; 1-2: target gene double-stranded RNA bands.
B | Pec-trafo like £ FE X RNA B ik
Fig. 1 Electrophoresis on double-stranded RNA validation of
Pc-trafb like gene
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18S RNA was used as inner control; data with different letters indicate

significant difference in same group at times (P<<0.05); * or ** indicates
significant difference between treatment groups at 0.05 or 0.01 level. Same
for Figs. 3 and 4.
2 Pe-trafo like £[E 5 RNA FHERAEN
Fig. 2 Detection of interference on double-stranded RNA of Pc-
trafs like gene
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3 SHRBHEBRERNNEAREBTHEXERNRIESNT
Fig. 3 [Expressions of apoptosis-related genes after S. aureus
stimulation
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e SCE KA ) il b A SRR 4R 8 iR IR A
K+ ( Tumor necrosis factor, TNF ) Fl caspase B 5%k
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3 LRERIA, SLEANMIAT, DTS S N
w PR R W, Bax fl Bel 2 %14 [ J& T Bel-
25T, AL TR T Bel-2 K4+ AR I
T T )R A R . AR, fEdE
A Bax AR R THUAT HEH Bel 2, 5% Caspase 3
BOE, RATRAMEMT

AR5 H G 8L Pe-trafb like ZE R B Rk . &
F Dy fig SO R SR 4 T — s 1 B AR S . S/



55 10 SR % B RIRHIT traf6 like A B A 5 H 2k R I8 RRL 89 #F 5 1249
m( 3 2 ﬁ bl H@ ‘{E‘-j I 7;% —':j 516 x ﬁa ﬁ #L —Fﬁ“ E/(J HE— ﬂ}ﬁﬂ: transduction pathway and its research advance in aquatic

FEBLE S . BEERANIGE, TSI e K ek

RGB W e,
TR 56 K G 5 S L Y 15 5

INFEAF Pe-traf6 like PR 7E HATL 40
W R T EEAEM, 4

SR AW TS 12 HE R %) 58 3 B S Al B oA B2 X
(e fsf AT LA i R 5 B 2 5 58 LA DBk 48 B AP 5 0 %o
L S e L7/ D O V) e (2 R A S 28 T [

Sk

[1]

[2]

3]

[4]

(5]

L6]

[71

[8]

9]

[10]

WU Z Q, JIANG C, LING F, et al. Effects of dietary supplementation
of intestinal autochthonous bacteria on the innate immunity and
disease resistance of grass carp (Ctenopharyngodon idellus) [J].
Aquaculture, 2015, 438: 105—114.

RIS, FERBE. TR MBI e R G i TR Fitk (1], A2
%,2017,42 (7): 71-73.

LIU W J, ZHANG Y L. Overview of molecular research on innate
immunity of invertebrates [J]. Biology Teaching,2017,42 (7) :
71-73. (in Chinese)

CERENIUS L, JIRAVANICHPAISAL P, LIU H P, et al. Crustacean
immunity [J]. Advances in Experimental Medicine and Biology, 2010,
708: 239-259.

LI B, YANG B B, SHEN X L, et al. Molecular characterization and
expression analysis of tumor necrosis factor receptor-associated factor
6 (traf6) like gene involved in antibacterial innate immune of fresh
water crayfish, Procambarus clarkii [J]. Fish &  Shellfish
Immunology, 2020, 104: 517-526.

WANG P H, GU Z H, WAN D H, et al. The shrimp NF-«kB pathway is
activated by white spot syndrome virus (WSSV) 449 to facilitate the
expression of WSSVO069 (iel), WSSV303 and WSSV371 [J]. PLoS
One, 2011,6 (9) :e24773.

LIN Y, MAO F, ZHANG X Y, et al. TRAF suppresses the apoptosis
of hemocytes by activating pellino in Crassostrea hongkongensis [J].
Developmental & Comparative Immunology, 2020, 103: 103501.
KACZANOWSKI S. Apoptosis: Its origin, history, maintenance and
the medical implications for cancer and aging [J]. Physical Biology,
2016, 13 (3) :031001.

KERR J F, WYLLIE A H, CURRIE A R. Apoptosis: A basic
biological phenomenon with wide-ranging implications in tissue
kinetics [J]. British Journal of Cancer, 1972,26 (4) :239-257.
MARCHETTI P, CASTEDO M, SUSIN S A, et al. Mitochondrial
permeability transition is a central coordinating event of apoptosis [J].
The Journal of Experimental Medicine, 1996, 184 (3) : 1155-1160.
FOVUME, SKAEF], T 2%, 55. CaspaseZl i T- I8 % & HAE KA TH
HEZNWIIBT JEsk e (O], LM BeR IR, 2013 (9): 54-61.

HE S M, ZHANG L L, WANG Y L, et al. Caspase-apoptosis signal

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

invertebrates [J].  Biotechnology — Bulletin, 2013 (9) :54—61. (in
Chinese)

WERNER A B, DE VRIES E, TAIT S W G, et al. Bcl-2 family
member Bfl-1/A1 sequesters truncated bid to inhibit is collaboration
with pro-apoptotic Bak or Bax [J]. The Journal of Biological
Chemistry, 2002, 277 (25) :22781-22788.

HSU H, XIONG J, GOEDDEL D V. The TNF receptor 1-associated
protein TRADD signals cell death and NF-xB activation [J]. Cell,
1995, 81 (4) :495-504.

MEDZHITOV R, PRESTON-HURLBURT P, KOPP E, et al. MyD88
is an adaptor protein in the hToll/IL-1 receptor family signaling
pathways [J]. Molecular Cell, 1998,2 (2) :253-258.

WESCHE H, HENZEL W J, SHILLINGLAW W, et al. MyD88: An
adapter that recruits IRAK to the IL-1 receptor complex [J].
Immunity, 1997,7 (6) : 837-847.

QIUL M, SONGL S, YUY D, et al. Identification and expression of
TRAF4 (TNF receptor-associated factor 6) gene in Zhikong Scallop
Chlamys farreri [J]. Fish & Shellfish Immunology, 2009, 26 (3) :
359-367.

MAO F, L1 J, ZHANG Y H, et al. Molecular cloning and functional
analysis of tumor necrosis factor receptor-associated factor 6 (TRAF)
in Crossastrea gigas [J]. Fish & Shellfish Immunology, 2017, 68:
37-45.

AYLLON N, VILLAR M, GALINDO R C, et al. Systems biology of
tissue-specific response to Anaplasma phagocytophilum reveals
differentiated apoptosis in the tick vector Ixodes scapularis [J]. PLoS
Genetics, 2015, 11 (3) :e1005120.

JIN P, HU J, QIAN J J, et al. Identification and characterization of a
putative lipopolysaccharide-induced TNF-a factor (LITAF) gene from
Amphioxus (Branchiostoma belcheri): An insight into the innate
immunity of Amphioxus and the evolution of LITAF [J]. Fish &
Shellfish Immunology, 2012,32 (6) :1223-1228.

WIENS G D, GLENNEY G W. Origin and evolution of TNF and TNF
receptor  superfamilies [J].
Immunology, 2011, 35 (12) : 1324-1335.

CHANG S C, DING J L. Ubiquitination by SAG regulates

Developmental &  Comparative

macrophage survival/death and immune response during infection [J].
Cell Death and Differentiation, 2014,21 (9) :1388-1398.

RE, R, AR, & IR Y BCL2F W E AT B K
JUURR 2T 2 i Mg i T L0). S IR 5 2% 3, 2021, 37 (18): 2332—
2338.

ZENG G C, WU M, ZENG L J, et al. Myofibroblasts apoptosis
induced by artesunate via regulating balance of BCL-2 family [J]. The
Journal

of Practical Medicine,2021,37 (18) :2332-2338. (in
Chinese)

(A 7KAR)


https://doi.org/10.1016/j.aquaculture.2014.12.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1088/1478-3975/13/3/031001
https://doi.org/10.1038/bjc.1972.33
https://doi.org/10.1084/jem.184.3.1155
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1016/0092-8674(95)90070-5
https://doi.org/10.1016/S1097-2765(00)80136-7
https://doi.org/10.1016/S1074-7613(00)80402-1
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1038/cdd.2014.54
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.1016/j.aquaculture.2014.12.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1088/1478-3975/13/3/031001
https://doi.org/10.1038/bjc.1972.33
https://doi.org/10.1084/jem.184.3.1155
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1016/0092-8674(95)90070-5
https://doi.org/10.1016/S1097-2765(00)80136-7
https://doi.org/10.1016/S1074-7613(00)80402-1
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1038/cdd.2014.54
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.1016/j.aquaculture.2014.12.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1088/1478-3975/13/3/031001
https://doi.org/10.1038/bjc.1972.33
https://doi.org/10.1084/jem.184.3.1155
https://doi.org/10.1016/j.aquaculture.2014.12.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.3969/j.issn.1004-7549.2017.07.041
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1371/journal.pone.0024773
https://doi.org/10.1088/1478-3975/13/3/031001
https://doi.org/10.1038/bjc.1972.33
https://doi.org/10.1084/jem.184.3.1155
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1016/0092-8674(95)90070-5
https://doi.org/10.1016/S1097-2765(00)80136-7
https://doi.org/10.1016/S1074-7613(00)80402-1
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1038/cdd.2014.54
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1074/jbc.M201469200
https://doi.org/10.1016/0092-8674(95)90070-5
https://doi.org/10.1016/S1097-2765(00)80136-7
https://doi.org/10.1016/S1074-7613(00)80402-1
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1371/journal.pgen.1005120
https://doi.org/10.1038/cdd.2014.54
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006
https://doi.org/10.3969/j.issn.1006-5725.2021.18.006

	0 引言
	1 材料与方法
	1.1 试验材料
	1.2 试验方法
	1.2.1 PCR扩增目的基因干扰片段
	1.2.2 体外转录
	1.2.3 RNA干扰
	1.2.4 实时荧光定量PCR检测


	2 结果与分析
	2.1 Pc-traf6 like双链PCR扩增
	2.2 RNA干扰效果检测
	2.3 金黄色葡萄球菌刺激后细胞凋亡相关基因检测
	2.4 鲶爱德华氏菌刺激后细胞凋亡相关基因检测

	3 讨论
	参考文献

