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“Why do humans have so few genes?” This is one of the 
125 most compelling questions that will face scientific in-
quiry over the next quarter-century, according to the list 
collected by Science in 2005. As we know from the Human 
Genome Project, less than 2% of the human genome con-
tains protein-coding genes, while the other 98% is com-
posed of non-protein-coding DNA regions. However, what 
if there are hidden treasures besides DNA elements for rep-
lication or transcription? Therefore, the investigation of “the 
dark genome” was placed in the top 10 “Insights of the 
decade” that Science released in 2010. Scientists have dis-
covered that innumerable non-protein-coding RNA (ncRNA) 
genes, which were previously thought to be “junk DNA” in 
the genome, are actually transcribed and may bestow im-
portant biological functions.  

Recently, the Encyclopedia of DNA Elements Consor-
tium studied 147 cell types in the human body to identify 
approximately 18400 ncRNA genes covering more than 
80% of the human genome. These ncRNAs display special 
structures and recruit different proteins to form functional 
complexes throughout cells and even in extracellular fluids. 
Thus, the human genome is a highly structured RNA ma-
chine. However, the current understanding of ncRNAs is 
only the tip of the iceberg due to enormous difficulties in 
genome-wide ncRNA gene mining that exist because of the 
highly divergent and complicated coding rules. Corre-
sponding to the degeneracy, universality and versatility of 
the genetic code for proteins, the ncRNA code is character-
istic of its complexity, diversity and specificity. It compiles 
codons for sequence motifs that have potential post-     

transcriptional structural and interactional activity. Com-
prehensively annotating the ncRNA genes, that is, deci-
phering “the second genetic code” from eukaryotes to pro-
karyotes is the major challenge for life sciences in the 21st 
century. 

The rapid development of next generation sequencing 
technologies has greatly advanced genome decoding. The 
production of sequencing data is growing at an exponential 
rate that outstrips Moore’s Law. These data will lead us into 
a “biological big data” era and provide unprecedented op-
portunities to reshape the transcriptomic research landscape. 
“The biology of ncRNA genes” as a new gene science has 
come of age and is composed of three main areas:  

(i) ncRNA informatics.  Establish and develop an 
RNomics platform that integrates supercomputers and 
high-throughput sequencing technology to obtain, collect, 
and process the massive amount of bioinformation being 
generated, and decipher the structure and function of ge-
nomes from both protein-coding and non-protein-coding gene 
annotations, finally demonstrating a modern RNA world. 

(ii) ncRNA biology.  Aim at the core physiological and 
genetic issues by revealing ncRNAs as key regulators in a 
synergistic network together with proteins involving cell 
function and fate determination, and parsing the molecular 
and cellular mechanisms of ncRNA origin and evolution in 
the processes of genetics, epigenetics and acquired genetics. 

(iii) ncRNA gene resources and technologies.  Mine 
novel gene resources to improve production in both agri-
culture and livestock and develop ncRNA-based transla-
tional medicine, including using RNA intervention and the 
RNA index for health and disease applications. 
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In June 2012, Chinese scientists held the 426 Xiangshan 
Conference on “The function and mechanisms of ncRNAs 
in the major biological processes,” which reviewed ncRNA 
research in China and prospects for future research direc-
tions. To introduce the current achievements and progress in 

ncRNA research, Science China Life Sciences has organized 
this special issue on ncRNAs in the hope that this publica-
tion will promote collaborative innovation in ncRNA re-
search with multiple disciplines, including informatics, bio-    
logy and medicine. 
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