Short Note 1: Unit Operations in Upstream Processing (USP)
[bookmark: _GoBack]Model Answer: Upstream Processing encompasses all early-stage preparations required to establish a highyield, contamination-free biological reaction. The primary unit operations include: (1) Isolating high-producing wild-type microbes or constructing recombinant production strains resistant to shear stress and metabolic repression. (2) Formulating propagation and production media using cost-effective carbon, nitrogen, and mineral sources tailored to organism physiology. (3) Subjecting fermentation media, piping, air feeds, and vessel interiors to high-pressure steam (121°C) or membrane microfiltration to guarantee pure culture conditions. (4) Scaling up sterile master cultures through successive shake-flask and seed-fermenter stages (typically 1–10% v/v ratio) to reach active log-phase cell densities before introducing them into the main production vessel.
Short Note 2: Downstream Processing Strategies: Intracellular vs. Extracellular Products
Model Answer: Downstream processing (DSP) workflows are fundamentally governed by product localization inside or outside the host cell. For Extracellular Products (e.g., secreted antibiotics, organic acids, extracellular enzymes), spent broth undergoes cell separation via centrifugation or rotary filtration; harvested biomass is discarded as waste, and the cell-free supernatant is concentrated directly using ultrafiltration, precipitation, or solvent extraction. Conversely, for Intracellular Products (e.g., recombinant inclusion bodies, intracellular enzymes, structural lipids), harvested cell biomass represents the valuable fraction. Cells are separated, resuspended, and mechanically lysed via high-pressure homogenization or bead milling. The cell lysate is clarified via centrifugation to remove cell debris, yielding a cell-free extract containing the target bioproduct for subsequent high-resolution chromatographic purification.


