How to Write Materials & Methods: aka, avoiding “Protocol Speak”
Focus: Protocols are instructions to “do this, then that” in an exact, detailed time-course set of instructions for YOU to follow. Materials in Methods should be none of that; rather, M&M sections begin with a title that states the goal of the procedure that will be described and then explains how one accomplishes that goal from the starting material to the end point that is described in the title.  In this case, the focus is on spinach leaves as the starting material and the goal of the first section is to end with intact thylakoids in suspension. A good title would be “Preparation of Thylakoid Suspension”. 
Although it is important for your “new” reader, who knows nothing, necessarily, about photosynthesis or the “Hill reaction”, to be able to follow what is done to the spinach to accomplish the goal (measurement of electron transport rate in photosynthesis), don’t spend time here explaining a lot of theory. M&M is a “how to do it” section; it is not so much a “why does it work this way” section. 

Effective Concentration: You should use concentration rather than volume or weight terms whenever possible. Concentration terms are % (vol/vol or wt/vol), M, wt/vol such as mg/ml, etc. For example, instead of saying that you combined 30gm of spinach leaves with 80 ml of a solution, calculate the conc. of spinach in % (wt/vol). Since % is g/100ml, make a ratio of 30/80 = x/100  to solve for % spinach in 100mM Tricine NaOH, 400mM sorbitol and 5mM MgCl2.  Notice I avoided the term grinding medium since it is a non-defining descriptor; instead, I gave only the ingredients and conc. of this reagent.  
When you resuspend something “solid”, like a pellet, with something liquid like the resuspension solution or breaking or grinding medium used as a diluent, you are not changing the concentration of the ingredients in those diluents, so you don’t have to recalculate effective concentration of each ingredient as you would if you added something liquid. Note that in the Hill reaction, although you add 50µl of thylakoid suspension (a liquid) to 5ml (5000 µl) of 0.05mM 2,6-dichlorophenolindophenol (DCPIP), 50mM NaPO4, 100mM sorbitol, 5mMMgCl2 (another liquid) that this dilution is inconsequential to the concentration of the ingredients in the reaction solution because the reaction solution has the same ingredients and concentrations as the resuspension solution in which the thylakoids are suspended, except for the DCPIP, which is not reduced appreciably by the addition of such a small amount of thylakoid suspension.  You need not recalculate the new conc. of the DCPIP by multiplying by the dilution factor (100/101), but you would have to do this recalculation if you had added, say 500 µl of thylakoids to 5ml of reaction solution. In that case the dilution factor 500/5500 (1/11) would substantially reduce DCIP’s effective concentration (although the concentration of the other ingredients in the reaction mixture would not change since you have added them in the same concentration). 
Sometimes it is not possible to give concentration; therefore, you must use volume. For example, when you resuspend the thylakoids in 25ml of 20mM Tricine NaOH, your reader needs to know how concentrated to make the thylakoids. If you make them too dilute or too concentrated it will negatively affect the measurement of electron transport rate for the reaction you will use this suspension to drive, but you don’t know the concentration since we didn’t weigh the pellet of thylakoids.  Volume is the best you can do there. 

Never, ever, ever, ever use the word “tube”! Tubes are just pieces of glass and they aren’t important in what is happening to this spinach in the measurement of photosynthetic rate. Wayyyyyy too much detail and the wrong focus, if you find yourself mentioning tubes or beakers or light meters or centrifuge rotors. All of those things are equipment that can be varied without negatively affecting the experimental goals.  What is important for the reader to know is how long and how fast to accomplish “pelleting by centrifugation”. If you say that you that you “pelleted _____ by centrifugation” and resuspended it, it is implied that the supernatant was unimportant. You need not spell out that you discarded the supernatant. What you did is not important; following the spinach to intact thylakoids in suspension is all that matters. 

Describing the “Hill Reaction”: Remember that “Hill Reaction” is a tool, not the goal to be accomplished so a better title for the section describing the Hill Reaction is, “Measurement of Electron Transport Rate as photosynthetic rate using 2,6 dichlorophenolindophenol (DCPIP) as an artificial electron acceptor”. Notice that I used the full term, not just the acronym, for DCPIP. 
Most of you described this experiment in too much detail in a “did this, then did that” way that should be avoided. All that’s important here is that the reader understand that a 1% thylakoid suspension (not concentration term rather than volume) in 0.05mM 2,6 dichlorophenolindophenol (DCPIP), 50mM NaPO4, 100mM sorbitol, and 5mMMgCl2 reaction solution was used in a partial photosynthesis reaction, allowing the blue colored artificial electron acceptor, DCPIP, to be reduced to colorless DCPIPH, measurable by an absorbance reduction at A580nm that is proportional to the rate of electron transport in photosynthesis when a source of electrons is provided from photosystem II of the light reactions. The reaction solution of 0.05mM 2,6 dichlorophenolindophenol (DCPIP), 50mM NaPO4, 100mM sorbitol, and 5mMMgCl2, was prepared immediately before measuring absorbance at 580nm in a spectrophotometer after blanking with 1% thylakoid suspension in 50mM NaPO4, 100mM sorbitol,  5mMMgCl2 ,” or you could call the blank a “1% thylakoid suspension in reaction solution lacking DCPIP”. 

Rather than explaining what happened to your “tubes” and describing what you did, you should change the focus to, perhaps, “The thylakoid/reaction mixture was subjected to repeated measurement of A580 nm every 15 seconds in a 90 second reaction with 10 second periods of exposure to 2000lux of white light between each absorbance measurement in order to determine the rate of loss of blue DCPIP color as this substrate is reduced to colorless DCPIPH by the capture of electrons passed along the electron transport chain of photosystem II in photosynthesis.”
Don’t end until you make sure that the goal stated in your M&M section title is accomplished. In this case it was measuring electron transport rate so you must explain that A580 nm was plotted versus time and a linear regression line was obtained so that electron transport rate was measured as slope (m) in the y=mx+b regression line formula and the photosynthetic rate inferred since the two rates are coupled.
Miscellaneous: RPM’s are not universal so don’t use this speed measurement in a paper. However “g” force or rcf’s (relative centrifugal force) are terms that denote a centrifuge speed that can be achieved in any kind of centrifuge.  Please use these universal terms, not the ones that only are applicable to a particular rotor in a particular centrifuge. 
The amount of illuminence used in the measurement of electron transport is important to include, but figuring out the lux value can be accomplished in a number of ways; therefore, you didn’t, necessarily, need to mention or to include a description of the light meter. 
The goal of M&M is to give a new investigator, who is familiar with lab tools and techniques, the essential information necessary to do this experiment (including how to make all the reagents or know where to buy them) in a different lab with different or the same materials and equipment), but not to explain exactly how you chose to do it on a given day. 

Remember that, where possible and appropriate, effective (final) concentration must be given instead of stock or working concentrations. Note in the example below that the syntax makes it clear that you are giving final concentration. An example is found in the description below of the loading dye ingredients in the agarose gel electrophoresis description. If you look at the protocol in the wiki you will see that you combined 10µl of pcr product with 2.2 µl of loading dye, making a total of ~ 12 parts, ~2 of which was each ingredient in the loading dye. That means that the dilution factor is 1/6 so you must multiply each ingredient by the dilution factor to get the final concentration of each ingredient. Since the stocks concentrations are 0.4 % Ficoll 400, 1.8 mM EDTA, 0.55 mM Tris-HCl, 0.00117 % SDS, 0.025 % Bromophenol Blue pH 8.0 @ 25°C, the effective concentration for each ingredient is given as 1/6 of the stock in the description below.  Another example describes the dilution of 100% ethanol used to precipitate your DNA in the extraction. The total volume in that step of the reaction was ~1200 µl and only 400µl of it was 100% ethanol so the dilution factor is 1/3 and the effective conc. of ethanol is 33%.

Sometimes it is not possible to give concentration and you must give a range of suggested concentrations, volumes, or ratios instead. There are several examples of that compromise below. Since we do not know the exact DNA concentration of your purified extract, we could give desired conc. or a range of acceptible DNA concentrations when describing the pcr amplification of your DNA extract. After we amplified part of the taster gene by pcr, we don’t know how much DNA there was to combine with the restriction endonuclease in that reaction so we had to use volume of pcr product. We didn’t count individual cells in your cheek cell preparation so we had to use volumes there too. In each of these cases, giving cell or DNA concentration would be more useful, but if you don’t know it, you have to use what you have or what you can find out. The web is a good place to find information not provided in the lab manual. I needed to include in the methods where we got the Sybr Safe DNA stain because it is proprietary and I couldn’t give ingredients and concentration. The source isn’t provided in the wiki so I “googled” it and found out where to buy it and got the directions for using it. I did this to get recipes for some of the buffers that weren’t provided in the wiki, too. There isn’t much of an excuse anymore for saying you couldn’t find out just about anything. 

Let me know if there is anything you don’t understand about converting protocols to M&M for scientific papers. Good luck with doing this yourself in the final paper on variables affecting photosynthetic rate. 

MATERIALS AND METHODS Example from Taster Study

To show you the difference between protocols and a methods section, there is a sample methods section that could have been part of your Taster paper. Spend some time analyzing what is in the protocol descriptions in the wiki that is left out of the following methods distillations. Also pay attention to details included in the methods description here that are not found in the protocols in the wiki. 

TAS2R38 gene (PTC Taster) Phenotype Determination

Human subjects, 94 Wellesley College students enrolled in an introductory cell biology course, were asked to taste test paper impregnated with phenylthiocarbamide (PTC)  and to compare the taste with control (non-impregnated) paper, both from Carolina, Burlington, NC, http://www.carolina.com (Human Genetics Set, product # 173855). Subjects were self-classified as a taster, a non-taster, or an intermediate taster on the basis of whether or not they detected a bitter flavor on the impregnated paper and, if so, whether the taste was highly bitter or mildly bitter.  Subjects chose a code number and recorded their bitter taster status on a spreadsheet as Taster (T), Non-taster (N), or Partial Taster (PT).

Partial Genotype Determination of the TAS2R38 (PTC) Gene: differentiating a single nucleotide polymorphism (SNP) at position 785

Extraction of genomic DNA from human test subjects and subjects known to be heterozygous at SNP 785

Human subjects, described in TAS2R38 (PTC Taster) Phenotype Determination, were asked to vigorously irrigate their cheek pockets for 30 seconds with 10ml of sterile saline, 0.9% sodium chloride, (Baxter http://www.ecomm.baxter.com ) and to collect the saline, saliva, and cheek cell mixture in a sterile container. Cheek cells were pelleted by centrifugation at 1800 x g for 5 minutes and resuspended in 400(phosphate buffered saline (0.8% NaCl, 0.02% KCl, 0.144%Na2HPO4, 0.024% KH2PO4 , pH 7.4).  Genomic DNA was extracted from resuspended cells using DNeasy® Blood & Tissue Kit from Qiagen (http://www.quiagen.com) following manufacturers directions. Cells were lysed and proteins degraded in 4.8% (vol/vol) Proteinase K (Invitrogen: www.invitrogen.com) and prepared for adhesion to a silica membrane with high salt buffer and 56C heat for 10 minutes. DNA was precipitated in 33% ethanol, trapped on a silica gel membrane, washed in a series of buffers, and eluted in a low salt buffer. (Buffers supplied by manufacturer.) Isolated genomic DNA was stored at -20C. 

Amplification of part of the TAS2R38 (PTC) gene containing single nucleotide polymorphism (SNP) 785 by polymerase chain reaction (PCR)
A portion of the human TAS2R38 (PTC) gene was amplified by polymerase chain reaction from genomic DNA extracts, prepared as described in Extraction of genomic DNA in Materials and Methods. PuRe Taq Ready-To-Go Master Mix beads (GE Healthcare http://www.gelifesciences.com) were reconstituted in 0.2µM primers (forward sequence: AACTGGCAGATTAAAGATCTCAATTTAT ; reverse sequence: AACACAAACCATCACCCCTATTTT) and ~100ng DNA was used in a 25µl reaction volume. Amplification occurred in a thermal cycler using the following program:

10 minutes at 95C; 40 cycles of 1 min. at 95C, 1 min. at 55C, 1 min. at 72C, and 
10 min.  at 72C.
Restriction Enzyme FNU4H1 Digestion of TAS2R38 (PTC) gene containing SNP785

Part of the pcr product prepared as described in Materials and Methods Amplification of part of the TAS2R 38 (PTC) gene was digested with restriction endonuclease FNU4H1. A 20µl reaction volume was prepared with 2 µl New England Biological Buffer #4 (http://www.neb.com), 2.5 units (in 0.5µl) of FNU4H1 (New England Biological product RO171), 7.5 µl purified water, and 10 µl pcr product. Digestion proceeded at 37C for 1 hour. Digested DNA was stored on ice until assessed by agarose gel electrophoresis.

Assessment of TAS2R38 (PTC) genotype from SNP 785 using agarose gel electrophoresis

Agarose gel electrophoresis was performed on FNU4H1 digested and undigested pcr products of human subjects whose phenotype was predetermined (as described in Materials and Methods). DNA fragment size and migration allowed differentiation of homozygous taster subjects from homozygous non-tasters because the DNA sequence adjacent to SNP 785 included the FNU4H1 recognition sequence. Non-tasters’ TAS2R38 amplified gene portion did not contain FNU4H1’s recognition sequence. Known heterozygous subjects cheek cell DNA (prepared identically to unknown subjects’) were used as a methods control.  0.3µg of a DNA ladder of standards from New England Biological http://www.neb.com (NEB3234) allowed approximation of DNA fragment sizes.  Six parts of digested or undigested pcr product to one part of bromophenol blue loading dye (0.4 % Ficoll 400, 1.8 mM EDTA, 0.55 mM Tris-HCl, 0.00117 % SDS, 0.025 % Bromophenol Blue pH 8.0 @ 25°C) were applied to a 1.5% agarose gel with Sybr™ Green stain (Invitrogen) in 1x TrisBorateEDTA (TBE) buffer (89mM Tris Base (TRIZMA), 089mMboric acid, 2mM EDTA (pH 8.0). Electrophoresis at 100 volts for 25 minutes separated amplified DNA fragments sufficiently for analysis. Separated fragments were photographed under ultraviolet light and compared to the heterozygous control and to the DNA standards to determine likely PTC genotype of subjects. 
