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Abstract:
Endophytes are microscopic organisms that asymptomatically reside in plants, primarily bacteria and fungi. Endophytic microorganisms are typically useful because they can influence plant development, raise plant stress tolerance, decrease pathogen virulence, boost plant disease resistance, and prevent the emergence of competing plant species. It has been demonstrated that endophytic microbes: (i) draw nutrients from the soil and transfer them to plants through the rhizophagy cycle and other nutrient-transfer symbioses; (ii) boost plant growth and development; (iii) lessen oxidative stress in hosts; (iv) prevent the growth from disease; (v) discourage herbivore nutrition and hydration; and (vi) suppress the growth of rival plant species. While endophytic bacteria are an important source for drug discovery, plant sources for novel chemical entities for therapeutic purposes are also the subject of intense research. Understanding the role and application of endophytes as a potential source of drugs against various diseases and other potential medical purposes is the goal of this chapter.
Introduction:
For millennia, plants have been used as a source of therapeutic bioactive substances to treat a wide range of diseases. Ironically, microbes connected to plants have emerged in recent years as the source of materials and goods with the highest potential for therapeutic use. Biodiversity, or the variety of living things, has always excited people's curiosity. It has become clear in recent years that human activities are contributing to the loss of biological diversity at a faster rate than ever before; in fact, the current rate of extinction seems to be among the greatest in the fossil record. No other organisms produce such significant effects over such vast areas as humans do and have done at least locally for thousands of years, despite the fact that nonhuman organisms can, to a little extent, cause the extinction of other species.
Emergence of Endophytic fungi
According to Arnold and Lewis the endophyte refers to an organism which are found inside the living tissues such as autotrophs. However, this phrase has been redefined numerous times. Endophytes are said to be "organisms which inhabit the plant organs in some point of their life by not causing any effect to the host by Petrini in 1991, and this description accepted by the scientific community. This description applies to latent organisms that survive asymptomatically inside their hosts as well as endophytic species that have a long epiphytic phase (Petrini, 1991). Endophytes are a variety of microorganisms live inside the vascular tissues and reproductive organs of plants. They include bacteria, fungus, and cyanobacteria. Endophytes are primarily plant mutualists because they depend on their hosts for nutrition and protection. In return, the host plant benefits from having endophytes living inside it by having increased resistance to pathogens, herbivores which are increased in competitive abilities, and resistance to various abiotic stresses. Every type of plant has endophytes, which are bacteria and fungus that live inside the tissues of the plant without doing any harm. These endophytic microbes are abundant sources of bioactive natural chemicals, and a wide range of agents have been extracted from them with promise uses in the production of natural medicines and other industrial goods.
Endophytes are symbiotic in nature. Only one grass species had demonstrated a full complement of endophytic research in the majority of the plants.
Endophytic fungi were previously only examined in plants from temperate locations, but more recently, studies on tropical plants have also been conducted. Fungal endophytes and epibionts can be found on all plants. In nature, these connections between fungi and plants are typically obscure. Endophytic fungi inhibit tissues of stems, bark, branches, roots, petioles, flowers, seeds, and fruits which includes xylem of all plant organs. Drugs are derived from medicinal plants, whose value is greatly influenced by aspects including the genetic makeup of the relevant plants, as well as their biological habitats and soil nutrient intake (Dai et al., 2003; Sherameti et al., 2005). By influencing the quantity and quality of crude medicines found in the fungal extract of plants, endophytes now shows significant in modern medicine. So it follows that the interactions between plants and endophytic fungi are crucial for both the development and the generation of crude medications (Faeth and Fagan, 2002).  Endophytic such as fungi are an important part of plant micro-ecosystems and must have a big impact on the growth and development of host plants, knowledge of the connections between endophytic fungi and their hosts is still lacking. Some techniques were utilized to create medical plants, such as adding a specific class of endophytic fungi on plants, which increases the quantity and quality of the drugs (Firáková et al., 2007). Through the bioengineering of the chosen medicinal plants and endophytic fungi, some of the techniques were used as an alternative for the synthesis of desired pharmaceuticals under specific circumstances (Kumaran et al., 2008, 2009). 
In the temperate and tropical rainforests, where endophytic fungi are found naturally, there are about 30,000 different types of terrestrial host plants. According to Bacon and White (2000), these endophytic fungi, which are members of ascomycetes, There are several endophytic fungus species on every host plant type. Endophytes typically exist in the healthy tissues of underground live plants, such as their leaves, stems, or roots. There are more than a million different types of endophytic fungi in nature (Faeth and Fagan, 2002). Fungal endophytes are grouped into three primary ecological groupings, according to the scientist Schultz (2006): mycorrizal, balansicaeous or pasture endophytic fungi, and non pasture endophytic fungi (Faeth and Fagan, 2002). This promotes the adaptability of both endophytic fungi and their host plants, such as their tolerances to abiotic and biotic stimuli. Endophytic fungus create a large number of bioactive chemicals that are particularly specific to their host plants. As a result, these substances have the potential to stimulate the creation of novel, biologically active secondary metabolites that humans can use as significant medical resources (Zhang et al., 2006; Firáková et al., 2007; Rodriguez et al., 2009). In addition, through long-term co-evolution, several secondary metabolites, such as saponin and essential oils from medicinal plants, are created as a defence strategy against the pathogens, which most likely include endophytic fungi. As a result, endophytic fungi found it extremely difficult to colonise secondary metabolites. Endophytic fungi should release the appropriate detoxifying enzymes, such as lactase, cellulases, proteases, and xylanases, to overcome this and to degrade these secondary metabolites before they get across the host plants' defensive mechanisms. Once embedded in a host plant's tissues, endophytic fungi adopted a dormant (latent) state that lasted either as long as the host plant did (neutralism) or for a considerable amount of time (mutualism or antagonism) until the environment was suitable for endophytic fungi or both. 
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Fig. 1.1: Structure of various secondary metabolites
Endophytes have long co-evolved with their host plants, evolving genetically to adapt to their unique microenvironments, even incorporating some plant DNA into their own genomes. In addition to fungi, bacteria from other genera have also been demonstrated to exist inside plants without manifesting indications of disease (Hallmann et al., 1997). Other advantageous effects of endophytes on plants include aiding in nutrient uptake, nitrogen fixation, phosphate solubilization, or iron chelation, as well as increased drought resistance, thermal protection, survival under osmotic stress, and suppression of phytopathogens through competition in invasion sites and antibiotic compound secretion (Ryan et al., 2008).
Even though the research on endophytic bacteria and their function in host trees is still in its early stages, the results thus far are highly positive and should help this field of study gain greater recognition. A wide variety of endophytic bacteria that interact with their hosts in a nonpathogenic way are beneficial to plants as well (Nunes and Melo, 2006). The extraction of metabolites from endophytes by plants or fungi is influenced by a number of variables, including the climate, the time of year when samples are collected, and the location of the endophytes (Shukla et al., 2014). Plant and other natural resource extraction has improved over the past few years in terms of efficiency, convenience, and viability (Hussain et al., 2012). The evolution of the host of microorganisms, which may have incorporated genetic information from higher plants, has been directly linked to the production of bioactive compounds by endophytes. This has allowed them to better adapt to the host plant and perform some functions, such as protection from different types of pathogens, grazing animals, and insects (Strobel, 2003).
When the plant or host tissue reaches senescence, endophytes, which grow within stems, leaves, and/or roots, emerge to sporulate (Sherwood and Carroll, 1974; Carroll, 1988; Stone et al., 2004). The endophytes that infect some grasses are clavicipitaceous endophytes (Cendophytes), which can be recovered from asymptomatic tissues of nonvascular plants, ferns and allies, conifers, and angiosperms. Nonclavicipitaceous endophytes (NC endophytes), which can be recovered from symptomatic tissues of nonvascular plants, ferns and allies, conifers, and angiosperms. 
Endophytes of Level 1 are found in both warm- and cool-season grasses and are phylogenetically related. They inevitably settle on shoots, where they create an intercellular infection throughout the body. Vertical transmission is used to spread them from host to host, and it involves maternal plants passing on fungi to their young by seeds. Type I, Type II, and Type III are other classifications. Different interactions with their plant hosts are seen among these 3 different forms of clavicipitaceous endophytes. These interactions can be asymptomatic, symbiotic, pathogenic, or symbiotic. Endophytes of type III clavicipitaceous that develop inside their plant host without displaying any disease symptoms or causing any harm to the host. Class 1 endophytes often provide their plant host with advantages like improved plant biomass, increased drought tolerance, and for the chemical production which are toxic in nature.
A polyphyletic group of organisms is represented by non-clavicipitaceous endophytes. The majority of non-clavicipitaceous endophytes are ascomycota fungi. These fungus have a variety of complex and still poorly understood ecological roles. Nearly all terrestrial plants and ecosystems have been discovered to exhibit these endophyte plant interactions (Rodriguez et al., 2009). The ability to flip between endophytic behaviour and free-living lifestyles is shared by many non-clavicipitaceous endophytes. There are three classes of non-clavicipitaceous endophytes: classes 2, 3, and 4. Class 2 endophytes can develop in both above- and below-ground plant tissues. As a result of habitat-specific stressors including pH, temperature, and salinity, this class of non-clavicipitaceous endophytes has undergone the most thorough investigation and has been found to improve the fitness benefits of their plant host (Rodriguez et al., 2009). Class 3 endophytes can only originate locally in plant tissue and can only thrive in underground plant tissues. Although they can colonise much more of the plant tissue, Class 4 endophytes are only found in underground plant tissues. These non-clavicipitaceous endophyte classes have not yet undergone as much research (Rodriguez et al., 2009).
Endophytes can be studied via three methods:
1. Histological method revealing the internal location of the endophytes, whether infection is intercellular or intracellular.
2. Direct amplification of microbial genomic DNA from colonised plant tissue via a genetic technique.
3. Microbiological technique using surface-sterilized tissue and plating onto the proper growth medium (Schulz and Boyle, 2005).
Plant collection is one of the most important steps during surveying endophytes. The exact position of the vegetation should be recorded using; for example, a General Positioning System (GPS) to allow for repeated resampling. Healthy plant tissues without lesions or spots should be prioritized. In addition, conducting samplings on different parts of the plants, different ages, growing in different location and at different season allows gathering useful information on the distribution of the endophytes, community analysis, ecological diversity, and influence of abiotic factors on endophyte infections. As far as possible, fresh plant material should be transported in good condition to the laboratory and surface sterilization should be done within 24 hours after moving from the collecting areas. During the transport, plant tissues should be maintained in proper aeration in order to prevent desiccation, tissue senescence and contamination by epiphytic fungi and bacteria. Processing plant materials at the collection site remains the most adequate to avoid hyper-contamination with epiphytes. 
In order to recover the broadest range of internal endophytic communities, the use of selective media and media which favor the growth of slow-growing endophytes is needed to avoid that plate to be overgrown by rapid-growing ones. For example, if the goal is to isolate endophytic fungi, antibacterial antibiotics such as chloramphenicol, streptomycin sulphate, oxytetracycline are incorporated into the agar media either singly or combined along with low concentration of cyclosporin A, dichloran or rose bengal that restrict rapid radial growth of fungi. In contrast, for selective isolation of endophytic bacteria, fungitoxic agents such as cycloheximide and/or nystatin are added to the growth media.
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