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A new superior Green Fluorescent Protein (GFP) mutant known as superfolder GFP (sfGFP) is more soluble, folds faster, and the brightest of the known GFP mutants. This study aims to create a codon adapted sfGFP tag (TtsfGFP) that could be used simultaneously for protein localization as well as affinity purification studies in T. thermophile. In vivo fluorescence spectroscopic analyses of a codon adapted and 6XHis tagged TtsfGFP cassette carrying clones exhibited ~2-4 fold increase in fluorescence emission as compared with control groups at 3 hours. Fluorescence microscopy results also revealed that TtsfGFP reaches emission maxima at 100 min, which is much earlier than EGFP and sfGFP controls with ~240 min. A Tetrahymena ATP dependent DNA ligase domain containing hypothetical gene (H) was cloned into the 3′ end of 6XHis-TtsfGFP, in order to assess the affinity/localization dual tag feature. Fluorescence microscopic analysis of the 6XHis-TtsfGFP-H clone confirmed its localization in the macro- and micronucleus of vegetative T. thermophila. Affinity purification of TtsfGFP and TtsfGFP-H with Ni-NTA beads was confirmed using SDS-PAGE and Western blot analyses. These results indicate that 6XHis-TtsfGFP tag can be used as a dual tag for protein localization and affinity purification studies in T. thermophila.
Subject: Chemistry

Sample 1:

There are two classes of polymer electrolytes: (1) the neutral-polymers doped with ionic salt or inorganic acid (Lewis acid-base complex electrolytes) (Fig. 1) [1, 2]; and (2) the polymers composed of ionic charged groups, which are covalently bonded either on the polymer backbones or on the side chains grafted on the polymer backbones [3-6]. Some examples of class-1 polymer electrolytes are polyethylene oxide (PEO) doped with LiClO4 , NaI for Li-polymer batteries, polybenzimidazole (PBI) doped with H3PO4 for high temperature-PEMFCs (HT-PEMFCs (that have operating temperature ~120-200℃))  , and PBI doped with KOH for alkaline membrane fuel cells (AMFCs). Class-2 polymer electrolytes are also called “polyelectrolytes” or “polyions”, which are polymers composed of covalently linked anionic or cationic charged groups and small molecular “counterions” securing for electro- neutrality. These polymers possess the properties of both electrolytes and polymers. For polyelectrolytes composed of ionic charged groups, less than 15% of their total number of repeating units, or the dissociated charged ionic groups in the low-polarity organic solvents, such as toluene, hexane, and benzene, etc., being less than 15% of their total number of repeating units are also called “ionomers” [7]. 

Area Physics Attempt any one sample
Sample 1

Global navigation satellite system (GNSS) has become the core of  military and civilian navigation systems. The system transmits different positions information to the user through each satellite  enabling the user to acquire information of latitude, longitude, and time. Because Global positioning system (GPS) presents two signal transmission bands (L1 and L2), the receivers that are available on market consist of L1 or L1/L2 reception modes. The current common receiver type is the less expensive L1 mode that only receives the modulated signal of L1 band and is weaker in anti-jamming capability. When the satellite transmits L1 modulated signal, the receiver must generate one local code signal to conduct synchronized demodulation of the navigated signal. This process is termed “signal synchronization” that consists of signal search, detection, and tracking (Kaplan, 2005). This step allows the receiver to calculate the sub-millisecond synchronization delay that is necessary for computing its position.

Synchronizing with the satellite  signals’ is a costly process that requires tens of millions to a few billion digital multiplications (Team, 2000). Many GPS-enabled devices (e.g., mobile phones, sensors, etc.) are susceptible to strict power limitations that would significantly benefit concerned with  reducing the complexity of this process. In addition, longer acquisition time is needed during feeding the interferences  to the receivers. On the other side,  coupling both intentional and unintentional interferences can ensure the GPS receiver to malfunction . There are many anti-jamming techniques can be accomplished through internal high-cost digital signal processor of receiver as have been proposed by (Iltis and Milstein 1985; Spilker and Natali 1996; Capozza et al. 2003; Morton, 2007; Chang, 2012). .
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Amazon Rainforest, the largest tropical forest in the world, is located in the northern region of South America and extended across Brazil, Bolivia, Colombia, Ecuador, Guyana, French Guiana, Peru, Suriname, and Venezuela. Although it expanded across several countries, approximately 60% of its length lies in Brazilian territory.

 Since 1953, the Brazilian Amazon came to becalled “Legal Amazon” due to a political concept for economic planning. The Legal Amazon comprises of the  state’s Acre, Amapá, Amazonas, Mato Grosso, Pará, Rondônia, Roraima, Tocantins, and part of Maranhão [1] [2].

, The Brazilian  Amazon Forest, which has a rich biodiversity, remained almost intact until 1970 when the onset of high rates of deforestation  started. With the inauguration of the Trans-Amazon Highway , the rate of deforestation in the Amazon has  accelerated to high values ​​[3]. According to the National Institute for Space Research (INPE), more than 550 thousand of its 3,5 million square km, approximately 16%, of the forest has been completely destroyed. In 1978, INPE performed, for the first time, a Satellite survey for the deforested area in the Amazon and found one total of 140.000 square km . In  later years, no survey has been conducted since the government had other interests and environmental preservation was no more concerned to the public managers. 
Mechanical engineering 

The global production of medium-density fibreboards (MDF) along with high-density fibreboards (HDF) reached a total of 98.6 million m3 in 2018 [1]. On completion of their service life, these panels turn into waste, and the major portion is deposited in landfills or burned. In Europe and since 2005, it is not authorised for landfilling of waste wood materials which contain more than 5% of organic materials [2]. Recycling these MDF wastes presents an opportunity to provide efficient utilisation for the current wood resources and reduces the consumption of new resources as well as minimising the overall costs of energy, landfilling,  and purchase/disposal fees and creates “green” jobs [3]. The thermo-hydrolytic disintegration process would be a promising option in order to preserve the fibrous morphology of the recovered lignocellulosic fibre material during releasing the fibres from the thermosetting resin matrix . The  thermo-hydrolytic disintegration processes involve the application of liquid water, steam, heat and occasion pressure for the cleavage of the existing adhesive bonds in the waste MDF [2]. After performing this disintegration process, recovered fibres (RF) and a resin-water mixture, here called disintegrated water (DW), are obtained. Implementing a proper de-watering process for separating the RF from the DW is an important aspect to reduce the drying time of the RF. 

