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In the poultry industry, the heat stress caused by high environmental temperature has 

a negative influence on broiler chicken performance and has become a major 

challenge. Transcriptome profile analysis of the data and identification of patterns of 

differential gene expression in related tissues can be involved in the discovery of 

molecular mechanisms resistant to heat stress. The main purpose of this study was to 

use transcriptome profiles of three tissues brain, liver, and leg muscle of two groups 

of the control and heat stress broiler chickens to identify candidate genes associated 

with heat stress. By the analysis of microarray data to express the gene differences, 

657 significant genes (P<0.05) were extracted, which a total of 94 genes showed 

significant expression differences (FDR < 0.05, Fold change > ± 2). Then, by studying 

the ontology of the relevant genes resulting from data analysis and literature mining as 

well as the reconstructed protein-protein interaction network, hub genes including 

NSDHL, DHCR24, LSS, FDPS, PCK1, ACTA1, HSP90AA1, HSPA2, HSPB1, HSF1, 

CRYAB, APOB, and IL6 were identified. Annotation results of these genes indicated 

that they have a role in the main process of metabolic and signaling pathways related 

to the ion transport system, steroid, antibodies, cholesterol biosynthesis, lipid 

metabolism, immune system function, and various signaling pathways such as MAP 

kinase, RET, and ERK. Overall, the present study can provide new insights into 

evidence of the pathways activated by these genes to identify effective genes and a 

better understanding of biological processes related to heat stress. 
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Extended Abstract 

Introduction 

Transcriptome analysis is an important and valuable tool for identifying genes and their function in the 

mechanism of action of heat stress and for identifying the inherent genetic mechanisms to deal with it. 

Transcriptome analysis is actually a method of determining and identifying gene activity and expression. Using 

the resulting gene expression pattern, it is possible to uncover how biological systems are regulated at the 
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transcriptional level. Therefore, the main objective of the current research is to identify candidate genes, using 

the analysis of samples based on microarray technology, in relation to the three tissues brain, liver and thigh 

muscles in two groups of broilers under control and under heat stress, to verify their expression levels as 

significant expression in the control group compared to those under heat stress. 

Materials and Methods 

This dataset contains the expression information of three tissues of brain, liver and thigh muscles belonging 

to the research of China in 2012. For each tissue, a total of 6 specimens (three specimens as control (at a 

temperature of 281 °C in the growth hall) and three specimens under heat stress (at a temperature of 401 °C in 

the growth hall), totaling 18 specimens, were used. Analysis of microarray data on expression of gene 

differences extracted 657 significant genes (P<0.05). with a total of 94 genes that show significant differences 

in expression (FDR < 0.05, fold change > 2). Subsequently, the ontology of the relevant genes emerging from 

the data analysis and literature review as well as the reconstructed protein-protein interaction network is 

examined. 

Results and discussion 

Interestingly, the results of this work highlighted different hub genes NSDHL, DHCR24, LSS, FDPS, 

PCK1, ACTA1, HSP90AA1, HSPA2, HSPB1, HSF1, CRYAB, APOB and IL6. Annotation results of these 

genes indicate that they play a role in the main process of metabolic and signaling pathways related to ion 

transport system, steroids, antibodies, cholesterol biosynthesis, lipid metabolism, immune system function and 

various signaling pathways such as MAP kinase. RET and ERK. 

Conclusion 

In general, identified genes (particularly hub genes) from data analysis and resource review in various 

metabolic and signaling pathways related to the ion transport system, steroid, antibody and cholesterol 

biosynthesis, lipid metabolism, immune system function, and various signaling pathways. Like MAP kinase, 

RET, and ERK play a role that may help improve our understanding of the important role of the three tissues 

brain, liver, and thigh muscles in performance and resilience to thermal stress in poultry and provide important 

molecular evidence for this association The level of gene expression in these tissues, along with other layers 

of omics, may lead to genetic enhancement of this trait in broilers and breeding strategies in the poultry 

industry. 
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در سه  ییمرتبط با استرس گرما یژن یافتراق انیب یهالیپروفا یکیوانفورماتیب زیآنال

 هیزآرایر کیبر تکن یمبتن یگوشت یهاران جوجه ۀچیبافت مغز، کبد و ماه

 
  4 سادات صدر هیآ | 3ی فرزاد غفور |  2 آرش جوانمرد | 1یاریاخت مانیمحمدسل

 6ی رعلیمسعود ش | 5 یانیآشت یرائیم درضایس |
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  ها:واژهکلید
ژن،  انیب ،ییاسترس گرما

هاب،  یهاژن ،یگوشت یهاجوجه
 .یولوژیب ستمیس

دارد و به  یمنف ریتأث واناتیبر عملکرد ح ،طیمح یبالا یاز دما یناش ییِاسترس گرما ور،یدر صنعت پرورش ط
ژن  یافتراق انیب یالگوها ییها و شناساداده پتومیترانسکر لیپروفا زیشده است. آنال لیتبد یچالش اساس کی

نقش داشته باشد. در  یاسترس حرارت همقاوم ب یمولکول یدر کشف سازوکارها تواندیمرتبط م یهادر بافت
ران دو دسته از  ۀچیسه بافت مغز، کبد و ماه پتومیترانسکر لیاستفاده از پروفا یپژوهش حاضر، هدف اصل

مرتبط با  یدایکاند یهاژن ییبمنظور شناسا ،ییگروه کنترل و گروه تحت استرس گرما یگوشت یهاجوجه
استخراج  (P<0.05) داریژن معن 657 ،یژن انیب سهیمقا یبرا هیزآرایر یهاداده هیاست. در تجز ییاسترس گرما

سپس با  .(FDR < 0.05, Fold change > ±2نشان دادند ) یداریمعن یانیژن تفاوت ب 94شد که در مجموع 
 -نیپروتئ یشبکه تعامل نیها و مرور منابع و همچنداده زیمربوطه حاصل از آنال یهاژن یسینوهیحاش یبررس
، NSDHL ،DHCR24 ،LSS ،FDPS ،PCK1 های¬هاب شامل ژن یهاشده، ژن یبازساز نیپروتئ

ACTA1 ،HSP90AA1 ،HSPA2 ،HSPB1 ،HSF1 ،CRYAB ،APOB  وIL6 جینتا یشدند. بررس ییشناسا 
 ستمیمرتبط با س نگیگنالیو س کیمتابول یرهایمس یاصل ندیها ثابت کرد که در فرآژن نیا یسینوهیحاش

بدن و  یمنیا ستمیعملکرد س دها،یپیل سمیو کلسترول، متابول هایبادیآنت دها،یاستروئ وسنتزیب ،یونی نقلوحمل
پژوهش حاضر  تی. در نهاباشندینقش م یدارا ERKو  MAP ،RET نازیمختلف مانند ک یگنالیس یرهایمس

 یهاژن ییشناسا یها براژن نیا طفعال شده توس یرهایاز شواهد را با در نظر گرفتن مس یدیاُفق جد تواندیم
 .ارائه دهد ییمرتبط با تنش گرما یستیز یندهایمؤثر و درک بهتر فرآ
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