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1. 請閱讀下列論文的格式： 

JOURNAL OF BACTERIOLOGY, Dec. 2011, p. 6674–6682 Vol. 193, No. 23 

0021-9193/11/$12.00 doi:10.1128/JB.05714-11 

Copyright © 2011, American Society for Microbiology. All Rights Reserved. 
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請回答： 

(1) doi:10.1128/JB.05714-11 表達甚麼資訊？有何用處？ (10%) 

(2) Shinji Tsuyumu 在本篇論文中的角色為何？ (10%) 

(3) Islam M. Rashidul 是在那個學術機構任職？ (10%) 

2. 請閱讀下列論文摘要的內容： 

The genomes of two Sulfolobus islandicus strains obtained from Icelandic solfataras were sequenced 

and analyzed. Strain REY15A is a host for a versatile genetic toolbox. It exhibits a genome of minimal size, 

is stable genetically, and is easy to grow and manipulate. Strain HVE10/4 shows a broad host range for 

exceptional crenarchaeal viruses and conjugative plasmids and was selected for studying their life cycles 

and host interactions. The genomes of strains REY15A and HVE10/4 are 2.5 and 2.7 Mb, respectively, and 

each genome carries a variable region of 0.5 to 0.7 Mb where major differences in gene content and gene 

order occur. These include gene clusters involved in specific metabolic pathways, multiple copies of VapBC 

antitoxin-toxin gene pairs, and in strain HVE10/4, a 50-kb region rich in glycosyl transferase genes. The 
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variable region also contains most of the insertion sequence (IS) elements and high proportions of the orphan 

orfB elements and SMN1 miniature inverted-repeat transposable elements (MITEs), as well as the clustered 

regular interspaced short palindromic repeat (CRISPR)-based immune systems, which are complex and 

diverse in both strains, consistent with them having been mobilized both intra- and intercellularly. In 

contrast, the remainder of the genomes are highly conserved in their protein and RNA gene syntenies, 

closely resembling those of other S. islandicus and Sulfolobus solfataricus strains, and they exhibit only 

minor remnants of a few genetic elements, mainly conjugative plasmids, which have integrated at a few 

tRNA genes lacking introns. This provides a possible rationale for the presence of the introns. 

 

請回答： 

(1) 這篇論文主要研究甚麼問題？(A) molecular cloning (B) gene regulation  

(C) genomic analysis (D) metabolic polymorphyism   (10%) 

 

3. 請閱讀下列論文的內容，並翻譯為中文。 (20%) 

The genome of Escherichia coli encodes three members of 

the SET (sugar efflux transporter) family, which was identified 

10 years ago as a subfamily of the major facilitator superfamily.  

These are SetA, SetB, and SetC, which are also encoded 

in numerous other enterobacterial genomes. A fourth 

member, SotA, is encoded in the Dickeya dadantii (formerly 

Erwinia chrysanthemi) genome. SetA was originally 

identified in E. coli as a multicopy suppressor of the IPTG 

(isopropyl--D-thiogalactopyranoside)-induced toxicity associated 

with overproduction of a membrane protein, and this 

suppression was due to SetA pumping IPTG out of the cells. 

In vitro studies of SetA revealed that it is a proton motive 

force-driven efflux pump capable of transporting a wide range 

of substrates, including various sugars and sugar analogs. 

Despite this information regarding its biochemistry, prior to 

this study, nothing was known about the conditions that induce 

the expression of setA or its true physiological function in vivo. 

Previously, the only in vivo information regarding SET family 

members was limited to sotA of D. dadantii: the transcription 
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of sotA is activated by the cyclic AMP (cAMP) receptor protein 

(CRP) and weakly repressed by the 2-keto-3-deoxygluconate 

repressor KdgR. Nevertheless, based on the biochemical 

characterization , it was plausible to speculate that 

SetA and its homologs might function in vivo as sugar efflux 

pumps with roles in carbohydrate metabolism or metabolic 

stress. 

  

4. 請閱讀下列論文的內容，並翻譯為中文。 (20%) 

After water, nitrogen is most often the limiting factor for 

plant growth. Crops such as wheat, rice, and maize need 

20 to 40 kg soil N ha-1 over a period of 3 to 5 months to satisfy 

the N requirements for each tonne of grain produced. To 

meet such high demand, farmers must either apply inorganic 

synthetic N fertilizers to their land or rely on biological nitrogen 

fixation (BNF) and the input of recycled organic wastes, 

such as manure. 

Adding nitrogen in the form of synthetic fertilizers can have 

negative environmental impacts since inorganic N, particularly 

nitrate; can be dispersed into surface and groundwater, leading 

to eutrophication. In addition, the manufacture of N 

fertilizers relies on nonrenewable fossil fuels (the production 

of 1 kg N fertilizer requires 38,000 kJ of fossil energy) and 

results in significant emissions of greenhouse gases. These 

environmental concerns, coupled with increasing fuel costs and 

a desire for improved sustainability have led some farmers to 

seek alternative N management strategies. 

N cycling in natural ecosystems and traditional agricultural 

production relies on biological N fixation primarily by diazotrophic 

bacteria. Diazotrophs are highly diverse and are widely 

distributed across bacterial and archael taxa . Most 

(80%) of biological nitrogen fixation (BNF) is carried out by 

diazotrophs in symbiosis with legumes . However, underspecific conditions  

bacteria which are free-living in soil (e.g., cyanobacteria, Pseudomonas,  

Azospirillum, and Azotobacter) may fix significant amounts of nitrogen 
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 (0 to 60 kg N ha-1year-1). This may be particularly important in organically 

managed soils, which typically have a lower proportion of 

nitrogen in available forms. 

 

5. 請閱讀下列論文的內容，並翻譯為中文。 (20%) 

 

Salmonella enterica infections are a significant public 

health concern worldwide, with an estimated 1.028 million 

cases, 19,000 hospitalizations, and 400 deaths in the United 

States each year. Human salmonellosis is typically associated 

with the consumption of contaminated foods, such as 

fresh and processed meat and poultry, eggs, and fresh produce. 

Meat and poultry consumption has been on the 

rise in the United States, with the per capita consumption of 

poultry products increasing 6.5-fold since 1910. An increase 

in consumption of meat and poultry increases the potential 

risk for exposure to Salmonella through contaminated 

food commodities. 

Commercial poultry is one of the fastest growing sectors of 

the animal agricultural industry. In 2006, commercial 

poultry management systems represented 95% of poultry production 

in the United States. The majority of broilers in 

the United States are reared in large housing operations consisting 

of 6,000 to 40,000 birds per housing unit. Broilers are generally raised 

cage-free in barns on litter, with the stocking 

density ranging from 6.5 to 8.5 lb/ft2 (0.27 to 0.36 kg/m2) 

depending on the size of the birds. In the United States, 

over 9 billion broilers are hatched, raised, and processed each 

year. In 2009, over 77 billion table eggs were produced in 

the United States. Contaminated poultry, meat, and 

eggs are important vehicles of Salmonella infections, especially 

when the bacterium is in the egg contents. This contamination 

problem was recently highlighted in a 2010 salmonellosis 

outbreak caused by S. enterica serovar Enteritidis that was 

traced back to contaminated eggs from Iowa. Several 

factors can affect Salmonella colonization in poultry, including 
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the age and genetic susceptibility of the birds, bird stress due to 

overcrowding or underlying illness, level of pathogen exposure 

(infectious dose), competition with gut microflora for colonization 

sites, infecting Salmonella serovar, and whether the 

strains carry genetic factors that facilitate attachment to the 

birds’ gastrointestinal tracts or evade host defenses. Young 

birds are more susceptible to Salmonella colonization of the 

gastrointestinal tract during the first few days by vertical 

transmission from infected parents or by horizontal transmission 

at the hatcheries during feeding, handling, and transportation . 

 

 

 

 

 

 

 

 

 

 

 


