Table 1: Cellulase Producing Microorganisms.
	Fungi
	Microbes
	Ref
	Microbes
	Ref

	
	Aspergillus niger
	[136]
	Trichoderma Longibrachiatum
	[137]

	
	Trichoderma Harzianum
	[137]
	Rhizopus sp.
	[138]

	
	Aspergillus ustus
	[139]
	Aspergillus terreus
	[140]

	
	Penicillium decumbens
	[141]
	Penicillium funiculosum
	[142]

	
	Trichoderma reesei
	[143]
	Aspergillus Fumigatus
	[144]

	
	Aspergillus unguis
	[145]
	Aspergillus tubingenesi
	[146]

	
	Aspergillus heteromorphu
	[147]
	Fomitopsis sp
	[148]

	Bacteria
	Streptomyces Sp. G12
	[149]
	B. subtilis
	[150]

	
	Anoxybacillus flavithermus
	[150]
	Bacillus stratosphericus
	[151]

	
	Vibrio parahaemolyticus
	[152]
	Bacillus pumilus EB3
	[153]

	
	Bacillus mojavensis
	[154]
	Bacillus Amyloliquefaciens
	[155]

	
	Branhamella sp.
	[156]
	Microbulbifer hydrolyticus
	[157]


Table 2: Strain improvement through mutagenic treatments for enhancing cellulase production.
	Microbial Strain
	Mutagenic Treatment
	Effect on Cellulase Production (Folds, Percentage)
	Ref

	 
	Trichoderma viride TL-124
	UV Radiations and N-methyl-N'-nitro-N-Nitro Guanidine (NTG)
	2.61 folds
	[158]

	 
	Penicillium janthinellum EU1
	UV Radiations and Ethyl-Methyl Sulphonate
	2 folds
	[159]

	 
	Aspergillus sp. SUI4-M15
	Co60 γ-rays, UV Radiations and NTG
	2.2 folds
	[160]

	 
	Trichoderma reesei SCB18
	Genetic Engineering (Deletion of cre1 gene and cloning of bglA from A. niger)
	29.80%
	[161]

	 
	Aspergillus terrus M-17
	γ-rays, UV Radiations and Ethyl-Methyl Sulphonate
	1.97 folds
	[162]

	Fungal
	Trichoderma reesei- ΔP70
	Deletion of Protease genes (tre81070, tre120998 and tre 123234)
	6 folds
	[163]

	Strains
	Penicillium decumbens Mutant JU-A10-T
	Genetic Engineering (Deletion of creA and amyR genes)
	 9 folds
	[164]

	 
	Trichoderma citrinoviride
	Ethyl-Methyl Sulphonate and Ethidium Bromide
	2.10 folds
	[165]

	 
	Trichoderma reesei Mutants (TA-32, TB-87, TE-6)
	Agrobacterium mediated T-DNA Insertional Mutagenesis
	38%, 51% & 31% respectively
	[166]

	 
	Cellulomonas sp. TSU-03 (M23)
	UV Radiations and N-methyl-N'-nitro-N-nitro guanidine
	1.30 folds
	[167]

	Bacterial
	Acidothermus cellulolyticus
	Single Active-Site Cleft Mutation (from tyrosyl residue to glycyl residue)
	40%
	[168]

	Strains
	Acidothermus cellulolyticus
	Designed Mutation at active site 
	40%
	[169]

	 
	Streptomyces griseoaurantiacus (SGUV30 and SGUV5)
	UV Mutagenesis
	57.40%
	[170]

	 
	Bacillus sp. Hcb-21
	Chemical Mutagenesis (EMS, MMS, ENU, MMU & 5-bromouracil)
	10 folds
	[171]

	 
	Bacillus N3
	Physical and Chemical (Nitrous acid) Mutagenesis
	1.7 folds
	[172]

	 
	Acremonium cellulolyticus
	UV Radiations and N-methyl-N'-nitro-N-Nitro Guanidine (NTG)
	1.4 folds
	[173]


Table 3: Optimized parameters for microbial cellulase production through fermentation.

	Microbial
	Fermentation
	Optimized Parameters
	Ref

	Strains
	process
	pH
	Temp
	C Source
	N Source
	

	Pleurotus sapidas
	Submerged
	5
	25ºC
	Fructose
	Beef Extract
	[174]

	Aspergillus niger
	Both Solid State and Submerged
	6
	30ºC
	Lactose
	Peptone
	[175]

	P1 fungal Isolate
	Solid State
	6
	30ºC
	Lactose
	Peptone
	[176]

	Aspergillus sp. B11
	Solid State
	7
	37ºC
	Banana Leaves
	Tryptone
	[177]

	Aspergillus flavus AT-2
	Solid State
	5.3
	35ºC
	Wheat Straw
	(NH4)2SO4
	[178]

	Enhydrobacter sp. ACCA2
	Submerged
	6.5
	30ºC
	CMC
	Peptone and (NH4)2 SO4
	[179]

	Bacillus subtilis K-18
	Submerged
	7
	30ºC
	2% Potato peel
	1% yeast Extract
	[180]

	Streptomyces sp.
	Submerged
	7-7.5
	26ºC
	Meat Extract and Tryptone
	Glucose and Cellobiose
	[181]

	Mirococcus sp.
	Submerged
	5
	25ºC
	Yeast Extract and Tryptone
	CMC
	[182]


Table 4: Purification of microbial cellulase.

	Microbial Strain
	Ammonium Sulphate Saturation (%)
	Purification Method
	Purification Folds
	Recovery (%)
	Ref

	Fungal 
	Penicillium decumbens
	80%
	Ion-exchange Chromatography
	4.3
	42%
	[1]

	
	Schizophyllum Commune
	60%
	Ion-exchange Chromatography & Gel-Filtration Chromatography
	4 & 3.7
	41-72.8 % 
	[2]

	
	Aspergillus terreus
	80-95 %
	DEAD-Cellulase Chromatography Ultra Gel Column Chromatography
	270
	22.11%
	[3]

	
	Aspergillus terreus
	---------
	Ion-exchange Chromatography
	7.6
	82.20%
	[4]

	
	Trichoderma longibrachiatium
	80%
	Ion-exchange Chromatography & Gel-Filtration
	7.85 & 9.69
	78% & 68.8%
	[5]

	Bacterial

	Pseudomonas Fluorescens (Wild type)
	90%
	Ion-exchange Chromatography & Gel-Filtration
	24 & 52
	44% & 19%
	[6]

	
	Bacillus Vallismortis
	80%
	Ion-exchange Chromatography & Gel-Filtration
	11.6 & 39.1
	75.4% & 28.8%
	[7]

	
	Pseudomonas sp. 
	40%
	Anion-exchange Chromatography
	14.52
	33.40%
	[8]

	
	Paenibacillus sp.
	80%
	DEAD-cellulose Column Chromatography & CM-cellulose Column Chromatography
	5.9 & 9.7
	78.9% & 35.7%
	[9]


Table 5: Industrial applications of cellulase.
	Industry
	Process
	Ref

	Pulp and paper industry
	Recycling of pulp
	[87]

	
	Removal of ink and polluted particles; Bioremediation of waste
	[88-91]

	
	Improvement of sheet strength and brightness; Cleans the surface of fibres; Improve the strength properties: Brightness: Cleanliness: Fairness: Deinking; Reduce the chlorine requirement
	[92-98,91]

	Bio-fuels production
	Production of biofuels and ethanol
	[101]

	
	Production of second and third generation biofuels
	[99]

	Textile industry
	Wet processing
	[103,104]

	
	Bio stoning of jeans; Biopolishing, Removal of dyes: Improvement in softness
	[106,105]

	
	De-fibrillation of Lyocell; Bio-carbonization and Wool Scouring
	[111,88,112-116]

	Laundry and detergent industry
	Used in detergents for the removal of dirt and for enhancing the glossier appearance, brightness and smoothness of the fabrics
	[118]

	Food and feed industry
	Improves the methods of stabilization, extraction of fruit and vegetable juices; Found productive by improving the colour and texture
	[88,120,121]

	
	Decreases viscosity, improves flavour properties; Reduces the bitterness of citrus fruits;
	[88,183,184,104,185]

	
	Improve the animal feed by providing extra supplementary support for better digestion and also cause gain in the weight
	[88,104, 124]

	Agricultural industries
	Degrade the cell wall of the plant pathogens and keep plant safe from dangerous diseases; Improves roots, crop yield, germination of seed, plant growth
	[88,107]

	
	Improves soil quality thus it limited the use of mineral fertilizer 
	[126,127]

	Treatment of diseases
	Can be used for the diagnosis and treatment of many diseases like Phytobezoars, Blinding keratitis is and Granulomatous Amoebic Encephalitis
	[129,128]

	Waste management
	By utilizing cellulosic wastes, it converts them into valuable products; Cellulosic waste can also be used as a Carbon source in fermentation process
	[130]

	Flavonoid’s extraction
	Used in the isolation of carotenoids and other flavonoids
	[131]

	
	These flavonoids have applications in pharmaceutical, cosmetics and nutraceutical industries due to their anti-cancerous, anti-oxidant, anti-mutagenic, anti-aging and anti-inflammatory properties; Also used in the treatment of many diseases such as Alzheimer’s disease, Cardiovascular disease, Atherosclerosis and many age-related diseases.
	[132,133]

	Research purposes
	Useful for studying single cell proteins: In plant studies such as metabolic and genomics; Virology; For the isolation of protoplast
	[71]


