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Examples of Course Outlines in the IG

Two-term SKkill Development Lab-based, Concept-Supported Course Plan

Suggested Lesson Planning Guide
32 weeks, 5-6 hours of lab and lecture/discussion meetings/week
Activities may require adjustment to meet the time limitations of a particular course.

Week | Lab(s) | Lab Lesson Focus Text Section Support and Key Lab Skill Objectives
Lecture Discussion Focus Students will:
| la Scientific Notebook 1.1 Defining Biotechnology - Start and maintain a legal scientific notebock
b Laboratory Safety 1.2 Biotechnology Products - Leamn emergency procedures and the location of safety
1.3 Selecting Potentuial Products hazards and emergency equipment
2 Ic Cheese Production 1.4 Scientific Methodology - Conduct a controlled experiment, analyze and report
1.5 Biotech Careers data
1.6 Bioethics
3 2b Model Organisms 2.1 Organisms and their Parts - Grow, maintain, and monitor bacteria and fungi
2c Microscopy 2.2 Cellular Organization - Learn microscope use for prepared and wet mount
slides
< 2d Microscopic 2.2 Cellular Organization - Learn to estimate the size of microscopic specimen.
Measurement
2e Properties of 2.3 Molecules of Cells - Study the structure and characteristics of different
Carbohydrates carbohydrates
5 3a | Pipeting 3.1 Measuring Volumes - Demeonstrate skill using pipets and pipet pumps
3b | Micropipetng, - Demonstrate skill using micropipets.
6 3c Mass Measurement 3.2 Making Solutions - Demonstrate skill using balances
3e Mass/Volume 3.3 Mass/Volume Solutions - Prepare various mass/volume solutions
Solutions
7 3f Percent Mass/ 3.4 Percent Mass/ Volume - Prepare various percent mass/volume solutions
Volume Solutions Solutions
3g Molar Solutions 3.5 Molar Selutions - Prepare various molar solutions
b 3h Dilutions 3.6 Dilutions - Prepare dilutions of solutions
4a DNA Isolation 4.1 DNA Structure and - Prepare buffers and reagents for DNA isolation
Solutions Function
b DNA Spooling - Conduct alcohol precipitation of pure DNA sample
g 4¢ Media Prep 4.2 Sources of DNA - Prepare LB agar and LB broth




Examples of Course Outlines in the IG

g 4¢ Media Prep 4.2 Sources of DNA - Prepare LB agar and LB broth
af Sterile Technigue - Pour sterile LB agar Petri plates
10 4g Bacteria Cell Culture | 4.2 Sources of DNA - Streak isolated colonies and start broth cultures
4h Bacteria DNA 4.3 Isolating and Manipulating - Isolate genomic DNA from bacteria
Extraction DNA
11 41 Agarose Gel Prep 2.4 The "New" Biotechnology - Prepare an ggarose gel
4 Agarose Gel 4.4 Gel Electrophoresis - Load, run, stain and analyze DNA on a gel
Electrophoresis
12 13¢ | Lambda PCR 13.1 Making DNA - Perform a PCR reaction
13 13f | Human DNA 13.3 Polymerase Chain - Isolate DNA from cheek cells for PCR
Extraction Reaction
13g | Alu PCR 13.4 Applications of PCR - Use PCR to test DNA for a specific genotype.
Genotyping Technology
14 Sa Antibody Function 5.1 Structure and Function of - Simulate antibody-antigen testing
Proteins
5b Enzyme Function 5.3 Enzymes: Protein Catalysts | - Test enzyme activity at different concentrations
15 5f PAGE 5.4 Studying Proteins - Prepare protein samples and load, run, stain and
characterize proteins on a PAGE gel
16 3g Identifving Proteins 5.5 Applications of Protein - Prepare animal muscle tissue samples and run gels to
Analysis study differences in protein composition
17 6b Starch and Sugar 6.1 Sources of Potential - Conduct gldose and starch indicator tests
Assays Products
6¢ Amylase Assay 6.2 The Use of Assays - Test saliva for alpha-amylase activity
18 14a | ELISA 14.3 Advanced Protein Studies - Conduct a qualitative ELISA (antibody assay)
19 6d Testing Plants 6.3 Products from Nature - Extract compounds from plants and test the extracts’
Substances 6.4 Plant Proteins as Products antimicrobial activity on the growth of £. coli
20 6e Searching for Native | 6.5 Producing Recombinant - Predict where amylase-producing bacteria might be
Amylase DNA Protein Products found in nature and attempt to isolate colonies
Ta Using the 7.1 Using the Learn how to operate a spectrophotometer and how
Spectrophotometer Spectrophotometer light corresponds to colors of the visible spectrum
21 7b Using the Spec to 7.1 Using the - Use a VIS-spec to determine the absorption spectra
Study Molecules Spectrophotometer and Lambda,.e for three colored solutions
7c Measuring pH 7.2 Introduction to pH - Learn to use pH paper and a pH meter
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22 7d Making Buffer 7.3 Buffers Prepare a buffer to use in making a protein solution
Te Demonstrating Prepare buffers and test their ability to resist changes
Buffer Efficacy in pH
23 7f Spec Amylase Study | 7.4 Determining Protein Determine the absorbance spectrum for amylase-
7 Determining Concentration Bradford reagent to learn Lambda,e.
Amylase Use a best-fit standard curve to determine the
Concentration concentrations of unknown amylase solutions
24 T UV Spec to Study 7.4 Determining Protein Use a UV-VIS spec to determine the Lambda,g fora
Proteins Concentration sample of colorless protein
8b | Restriction Digestion | 8.1 Overview of Genetic Conduct a restriction digestion of the pAmylase to
of pAmylase. Engineering confirm prior to transformation of £. coli cells
25 8¢ | Transformation 8.2 Transforming Cells Transfer plasmids into £. coli and select trapsformants,
26 se Scaling-up 8.3 After Transformation Select colonies and scale them up from a selection
Transformed Cells 8.4 Fermentation, plate to selection broth media.
Manufacturing, and GMP
27 Ya Harvesting Amylase | 9.1 Harvesting a Protein Separate transformed cells from broth and test the
Product broth for amylase activity
Yb Dialysis of Protein 9.2 Using Chromatography 10 Use dialysis tubing to conduct a buffer exchange prior
Buffers Study and Separate Molecules to column chromatography
28 Yc Using lon-Exchange | 9.3 Column Chromatography Separate lysozyme from albumin on an ion-exchange
Chromatography column
29 ad lon-Exchange 9.4 Product Quality Control Use an ion-exchange column to determine the overall
Purification of 9.5 Marketing and Sales charge of amylase at pH7.2 and isolate amylase froma
Amylase broth culture.
30 12a | Using the UV Spec 12.1 Drug Discovery Use the UV spectrophotometer to characterize, a
to Study Cafteine colorless organic compound, caffeine
12b | MSDS 1o Recognize Access MSDS data to learn the characteristics of
Compounds compounds
31 12¢ | Synthesis of Aspirin | 12.2 Creating Pharmaceuticals Synthesize acetylsalicylic acid through combinatorial
by Combinaterial Chemistry chemistry
32 12d | Melting Point 12.3 Creating Pharmaceuticals - Conduct melting point determinations the product of
Determinations for by Peptide and DNA synthesis their acetvlsalicylic acid production
Quality Control 12.4 Pharmaceuticals by Protein
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Lab 3e Making Solutions of Differing Mass/Volume Concentrations

Objective: Students demonstrate how to calculate and then prepare solutions of differing
mass/volume concentrations.

Timing:

Per-lab = one 50-minute period for practice calculations.

Laboratory = one S0-minute period to prepare solutions.

Optional extension = one SC-minute period to check the accuracy of the solutions using the
spectrophotometer.

Student Groups: Student Pairs
Materials:

Safety Issues and Tips:
* Just as with any chemical, copper sulfate pentahydrate should be measured out wearing
goggles and gloves.

Text Support:
Section 3.3 of the text has an extensive discussion on reporting concentration in mass/volume
units and how to preparing solutions of mass/volume concentrations.

Anticipatory Set:

Display a can of frozen. Stand staring at it for a long time. Then turn to the class and say, “Well
it says, “"Concentrare.” Hopefully, students recognize the multiple meaning of concentrate. Ask
them why the frozen orange juice is called a concentrate. It is in a more dense or stronger form
than in which it is used. To drink it, it must be diluted in water. 3 cans water to one can frozen
concentrate. This is a one in four pans dilution (1:4). In this activity, concentration units are
introduced and solutions are prepared that are reported in mass/volume units.

Instruction:

Use the Background section at the beginning of the lab activity to define the terms: solution,
solute, and solvent. Sclutions are prepared with some amount of solute (usually a dry chemical
weighed on a balance) dissolved in some volume of solvent (usually deionized water).

In this activity, students prepare sclutions of different mass/volumes. Review the mass volumes
listed in the Background. Of'these: g/mL, g/L. mg/mL, pg/mL and ug/ul are commonly used in
biotechnology laboratories. Protein, DNA and RNA solutions are often reported in these
concentration units.

Demonstrate how to use the Mass/Velume Concentration Equation to calculate the mass needed
to make a specific volume of a specific concentration of solution.

Volume desired X Concentration desired = g

(mlL) (g/mL)
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The units can be any of the acceptable mass/volume concentration units as long as the volumes
cancel out in during multiplication. The mass must be in grams (or converted to grams) since
most lab balances measure in grams.

Use an example, such as: A technician needs 200 mL of'a 1.55 mg/mL solution of salmon sperm
DNA (in sterile, distilled water). How is this solution made from freeze-dried DNA ordered from
a biological supply house? Hold up a bottle of dehydrated crystalline DNA.

Remind students that when calculating how to prepare a mass/volume solution, remember that
“of™" is the same as saying “multiply by.”

So, Volume desired X Concentration desired = 2
(mL) (g/mL)

200mL X L55mg/mL~=300mg =03¢g

Notice that 300 mg is converted to 0.3 g.

Therefore, 0.3 g of salmon sperm DNA should be weighed out and placed in a volumetric (one
with graduations) bottle and sterile, distilled water is slowly added, stirring to suspend the solute,
until the final volume reaches 200 mL. The resulting solution has a concentration of 1.55
mg/mL.

Assign procedure steps 1-3 and have each student produce the tubes specified in Table 3.9.
Students should evaluate their weighing technigque, volume measurement, and solution
preparation skills as directed in the procedures.

Before assigning procedure step 4, using the following demonstration, teach students a little
about the spectrophotometer and how it can “see” the difference in molecules. This is not meant
to be a long, detailed spectrophotometry lessen (which is presented in Chapter 7).

Let several Spec 20D~ spectrophotometers heat up. Calibrate a spec to a wavelwngth of 610 nm,
Turn the wavelength knob until 610 shows in the wavlength display. Turn the 0% transmittance
knob, with nothing in the sample holder, until the diplay shows 0% transmittance. Then, place 4
mL of water in a 13x100 mm cuvette in to the sample holder, close the lid, and set the 100%
transmittance knob by turning it until the transmittance display reads “100.”

Now, change the mode to “absorbance™ and without touching any knobs, first place a cuvette
with 4 mL of blue food coloring in the sample holder. Record the absorbance. Next, place a
cuvette with 4 mL of green feod coloring in the sample holder. Record the absorbance. Next,
place a cuvette with 4 mL of red food coloring in the sample holder. Record the absorbance.

The differences in absorbance values shows that the spec is detecting them differently, a lot of
absorbance for the blue sample, less for the green and very little for the red. You may discuss
spectrophotometry more (See Chapter 7 activities) or the students can go ahead and complete
procedure #4 by following the “Using the Spectrophotometer to Check Copper Sulfate Samples.”

Assign the rest of the procedures and have students complete a data table similar to table 3.11.

Things to Stress with Students:

* When making a solution, the solute is measured out first and the solvent is mixed into the
solute.

* Since the mass of the solute takes up some ameount of space, solutions are always prepared by
raising the solvent to the final volume. For example, when making 100mL of 0.1g/mL
solution measure out 10g of copper sulfate, place it in a beaker, and add deionized water up to
the 100mL mark.

* When setting up the equations for calculation make sure all units are shown and in a form
where they can cancel out. Sometimes units will have to be converted so they can cancel, such
as from grams to milligrams or liters to milliliters.

* Most balances only measure in grams so if calculations result in milligram answers, the
milligrams must be converted to grams to measure on the balance.

* In procedure number one, each solution is half the concentration of the one before, this should
be evident in the amount of blue color each one has. Half the concentration means half the
copper sulfate molecules per unit volume, therefore half the blueness.

* In procedure number four, the concentration of all the tubes change when their volumes were
made the same.

Tips, Tricks, and Hints:

* Take time between procedure number three and four to observe the color of the first set of
tubes. Hold the tubes up in a peg rack to see effects of a serial dilution on the color of the
solutions.

* Use the spectrophotometer to quantify the results after step three. If a solution has half the
concentration, it should have half the absorbance.

* A good strategy for setting up and doing these equations is to write out the Mass/Volume
Concentration Equation and then above each term place the correct numbers and units for
the problem. This helps students visualize what goes where, and that the units will cancel out.

Other Teaching Tools:
Show the student Encore® CD PowerPoint® clips demonstrating how to prepare solutions of
varying mass/volume concentrations.

Checking for Understanding:
Assign the Data Analysis/Conclusion section, found at the end of the activity.

Assign students the Thinking Like a Biotechnician questions at the end of Lab 3e.

1. Most solutions used in a biotechnology facility are colorless. How can the concentration of a
colorless solution be checked?
Answers will vary but one method might include using an indicator solution that changes
color due to the presence and concentration of a sample (i.e. Benedict’s, iodine, phenol red,
Biuret reagent, etc.

2. A technician needs to read the absorbance of several samples on a spectrophotometer. But,
after calibrating the spectrophotometer for reading the samples, he or she finds that all of the
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values are over the upper limit of 2.0 au. Why are all of the abscrbance readings so high?
What might the technician do to be able to use the spectrophotometer to check the samples?
Answer: Solution concentrations are probably all too high. All the light the spectrophotometer
is shining on the samples is being absorbed because there are just too many molecules in
every sample. Dilute all the samples, with the same amount of selvent, until they have
absorbance values within the range of the spectrophotometer (0.02-2.0 a.u.).

3. Complete the Making Solutions Review Sheet No. 1.

Making Solutions Review Sheet No. 1

Convert the values as indicated. Specify the appropriate instrument with which the final
measurements should be made. For items 10 through 17, show the calculation (equation and
units) for the preparation of each solution. Then, draw a diagram of how to make the solution in

16.

100 mL of 0.005 g/mL NaOH solution 5

3. Answers:

1!

R

6.
Z:
8.
9.

3,400 pL, 5 mL pipet

0.0439 L, graduated cylinder (or 50 mL pipet)
170 pL, P-200 micropipet

0.07312 mg, analytical balance

5.390 mg, tabletop balance

30,600 mg, tabletop balance

0.0105 mL, P-20 micropipet

7,503 pL, 10 mL pipet

0.033 mg, analytical balance

an appropriate container.

Instrument Choices

graduated cylinder  10-mL pipet 5-mL pipet 2-mL pipet  1-mL pipet
tabletop balance P-1000 P-200 P-100 P-20
analviical balance  P-10

1. 4, 7
34mL= ul 73.12 pg = mg 105 uL = ml
2. 5. 8.
439 mL~= L 539¢g mg | 7.503mL=
uL
3. 6. 9.
0.17mL= ul 30.6g= mg Bug= mg

Solution To Be Prepared

Diagram of How To Prepare [t

10. 25 mL of 2.5 g/mL NaCl solution 11.
12. 10 mL of 50 mg/mL CuSQ, solution 13
14, 2 L of 0.5 g/mL dextrose solution 15.

10. 25 mL x2.5 g¢/mL = 62.5 grams NaCl in solvent (dH,0) up to 25 mL

11. Ina 50 mL tube

12. 10 mL X 50 mg/mL = 500 mg = 0.5 grams CuSQy in solvent (dH,0) up to 10 mL.

13. Ina 15 mL tube

14, Cenvert 2 L to 2,000 mL then, 2000 mL X 0.5 g/mL = 1000 g of dextrose in solvent
(dH,0)upto 2 L.

15,.Ina.2 L flask or bottle

16. 100 mL X 0.005 g¢/mL = 0.5 grams of NaOH in solvent (dH,0) up to 100 mL.

17. Ina 125 mL flask or bottle

Extensions:

Have students find articles on the Internet about how concentration determinations of various
substances are important in other applications such as environmental studies (such as dissolved
oxygen concentration in ponds), health (i.e. lead or mercury concentration taken into the body)
and medicine, or food and agriculture (such as salt concentrations in soil). The students can print
the article and website and explain the significance of the concentration determinations to their
lab panners.
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Lesson Plan for Sections 3.1 and 3.2

Anticipatory Set

Project photos of some critically important biotechnology measuring devices on a monitor or
screen. Include graduated cylinders, pipets, micropipets, balances (scales), meterstick (rulers),
and pH meters. Ask them to identify their function.

Instruction
Have the students create a Metric Measurement Instrument Chart, like the one below.

Briefly demonstrate the use of each instrument as you discuss what can be measured and in what
units of measurement. Start out with the first column and fill in the rest as you lecture/discuss.
Students will fill in their versions.

Instrument Measures What? | Units of Measurement Additional Notes
Graduated cylinder | Volume L ormL For 10 mL or more
Pipet Volume mL Must use a pipet aid
Micropipet Volume m Must use a tip

Balance (scale) Mass/weight Must use weigh boat

or weigh paper

g (or kg, mg, or pg)

Ruler (metric) Length km. m, cm, mm, um
pH meter H+ concentration H+ concentration
(discussed in the determines the acid or

base level of a
solution

next lesson)

When appropriate, introduce the B€ 28 rule to show conversion between units, such as between
L and m, or g and kg, mg, gr ug.

Now, demonstrate how a solution is prepared, showing how some amount of solute is mixed
with solvent unti! a specific final volume is reached.

Briefly discuss the three main ways to report concentrations of solutions:
* Mass/volume solutions (reperted as mg/mL., g/L, ug/mL, or ug/uL)

* % mass/volume solutions (reported as % g/'mL)

* Molar solutions (reporied as M, mM, or uM

Show an example of how a solution of each type is prepared.

For example, show how to make 100 mL of 1 mg/mL rennin solution by drawing a 250 mL
beaker, drawing a small pile of 0.1 gram (100 mg) of rennin, and then draw deionized water
filling up the beaker to 100 mL.

Show how to make 50 mL of 2% glucose solution by drawing a 100 mL beaker, drawing a small
pile of 1 gram of glucose, and then draw delonized water filling up the beaker to 50 mL.

Show how to make 10 mL of 0.2 M NaCl (salt) solution by drawing a 15 mL test tube, drawing a
adding 0.12 g* of NaCl, and then draw deionized water filling up the tube to 10 mL.
* 0.01L X 0.2 mol/LL X 58.4 g/mol = 0.12 g (rounded)

Additional Activities/Resources
Assign the Biorech Online “Bet You Can't Hit a 150 meter Homer!™

Read through the Biotech Career focus at the beginning of Chapter 3. Ask students what kinds of
materials do they think a Materials manager manages”? Answer: She manages zall of the ordering
and distribution of chemicals, biologics, plastics, glassware, instruments, and equipment.

Show one or more of the student Encore® CD PowerPoint® clips demonstrating how to use a
pipet, micropipet, or balance.

Show one or more of the student Encore® CD PowerPoint® clips demonstrating how to prepare
a solution of a specified concentration.

Assign the Biotech Live Activity 3.4, “Finding the Molecular Weight of the Solutes Used in
Cemmon Solutions.”

Checking for Understanding/Applications

After reading 3.1, have students answer the Section 3.1 Review Questions.
1. What instrument would you use to measure and dispense the following volumes? Pick the
instrument that is likely to give the least error for each measurement.
235pL 65mL  125mL  Jul 287mL 555uL
Answer:
23.5 uL = P-100
6.5 mL = 10 mL pipet
125 mL = 250 mL graduated cylinder
7 L =P-10
2.87 mL = 5 mL pipet
555 pL = P-1000
2. Convert the following units to the requested unit:
L7E=__ _ml, 235.1 L= mL
Answer:
1.7L= 1700 mL 235.1 pL=0.2351 mL 237mL=2370 uL
3. What numbers should be dialed into the P-10 display if a volume of 3.7 pL is to be measured?

237TmL=__  uL
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4, What instrument should be used if a technician wants to fill four sets of 16 tubes all with
identical volumes?
Answer:
A multi-channel pipet should be used if a technician wants to fill four sets of 16 tubes all with
identical volumes.

After reading Section 3.2, have students answer the Section 3.2 Review Questions.

1. What instrument should be used to measure and dispense the following solutes? Choose the
instrument that is likely to give the least error for each measurement.

35 gofsalt 6.5 mgof DNA 12.5 g of gelatin

Answer:

The instrument that should be used to measure and dispense the following solutes, are:
3.5 grams of salt = electronic tabletop balance

6.5 milligrams of DNA = analytical balance

12.5 grams of gelatin = electronic tabletop balance

2. What is the relation of solute to solvent as a solution becomes more concentrated?

Answer: The amount of solute increases in relation to the amount of solvent as a solution
becomes more concentrated.

3. Which of the following are concentration units? miyhr  g/mL mM °F~°C
Answer: g/mL and mf are each units of concentration measurement.

4. Describe how glassware should be prepared before using it to prepare or store solutions.
Answer: When preparing glassware for solution preparation, wash the vessel with laboratory
soap and water until clean. Rinse with tap water until no evidence of soap remains. Then
rinse five more times with tap water and do a final rinse with deionized water, if available.

Ask the students to answer # 1-3 in the end of the chapter “Thinking Like a Biotechnican™
questions.
1. What is the best instrument to use to measure these volumes: 12.5 mL, 25 pL, 8.3 uL, 250
mL, and 571 ul.?
Answer:
The best instrument to use to measure:
12.5 mL = 25 mL graduated cylinder or 25 mL pipet
25 pLL = P-100 micropipet
8.3 puL = P-10 micropipet
250 mL = a 250 mL graduated cylinder
571 uL = P-1000 micropipet
2. Convert the following values:

a 125pL=__ mL
b. 3.05mL=_ uL
c. 045L=__ mL
d 125g=__mg
e. YR9pueg=_ mg

Course Planner - Concept Support for Lab Skills

Answer:
a. 125pL=0.0125mL
b. 3.05mL=3.050 uL
c. 045L=450mL
d 125g=1.250mg
e. 989 ug=0.989 mg
3. What numbers will be displayed on a P-20 if it is set to measure and dispense 14.8 uL.?
Answer:
The number displayed on a P-20 if it is set to measure and dispense 14.8 uL is
1
4
8

Lesson Plan for Sections 7.2 and 7.3

Anticipatory Set

What is acid indigestion? What causes it? What can you take to counter the unpleasant effects of
acid indigestion?

Acid indigestion is the burning feeling that occurs when excess HCI acid from the stomach
bubbles up into the esophagus. Since it is behind the heart some people call it “heartburn.” By
ingesting an antacid (a “basic” substance - the opposite of an acid) the acid is neutralized to a
non-irritating pH.

The topic for this lesson is acids, bases, pH, and buffers.

Instruction
Have on hand some solutions to test, pH paper, and a pH meter. The easiest way to explain pH is
to show how solutions have different ones.

Prepare a pH 7 buffer to show “neutral”. Even though deionized water is supposed to be pH 7.0
it never is due to carbon dioxide from the air mixing into it. Show the pH 7.0 reading on pH
paper.

Prepare a pH 4 and a pH 10 buffer to show acid and basic pHs, respectively. Show the pH of
these buffers with pH paper.

Using pH paper, determine the pH of some common solutions, such as milk, apple juice, lemon
juice, Tup®, and Alka-Seltzer® in water. Test the pH of 1M HCl and 1M NaOH.

Now define pH, acids, bases, and neutral solutions. Identify which of the items tested is an acid,
base, or neutral solution.

In a laboratory, to ensure appropriate structure and function, most DNA, RNA, and protein
solutions must be maintained within a certain pH range. Using a pH meter, a solution is prepared
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What is Biotechnology? students to increase conceptual background as they build lab

The Raw Materials of Biotechnology proficiencies. Science-bound and business-bound students benefit
Basic Skills of the Biotechnology Workplace from the extensive skill development, science methods, and career
Introduction to the Study of DNA Molecules exploration that permeate the curriculum.
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Biotechnology in Medicine
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Advanced Biotechnology Techniques
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July 24-28 BIOMAN 2006, Northeast Biomanufacturing Center and employable lab skills.
Collaborative Ellyn Daugherty
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Apr2006NSTA BiotechBeyond ppt (39MB) (650) 369-1220 (fax)
BIO2006 AuthenticAssess.ppt (15MB) AEEDaugher@aol.com
DNA is the Show, Protein is the Dough of Biotech (70MB) Curriculum Vitae / Professional History

How to Start a Career College Biotech Program (29MB)

HRP Protein Workshop (S0OMB) -
: Ellyn Daugherty receives the First National
MonroeCoBiotGood4EvervBody.ppt (39MB) Bhlotochnclone TeschooT oo A d

May06 OCC BiotechResources.ppt (17MB) ; :
z . Press Release | San Mateo Daily Journal Article
In06CCA HowToStartBiotech.ppt (17MB) Press Releasc 15 ateo Daily Journal Article

Jn06 BioLink BiotechResour.ppt (20MB) Read Examiner.com article on Ellyn's new textbook
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Biotechnology: Science for the New Millennium text, lab manual, and student Encore® CD were released in January 2006. The Instructor's Guide
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Chl E-CareerProject.pdf exampleBiotech2ndYear 45A87.doc

BiotechIndepResearchCourse.pdf examplelvrBiotechScopeSeq.pdf
examplelyrBiotechScopeSeq.doc

exampleBiotechlstYear 45EEQ.pdf
exampleBiotechlstYear 45EEQ.doc

Chl GettingToKnowYourText.pdf ExampleBiotechEquipSu 45657.pdf
Ch5 AllerevActivity.ndf ExampleBiotechEquipSu 45657 xls

EllvnsPeriodicTable.odf exampleBiotechUCSubmiss.pdf
exampleBiotechUCSubmiss.doc

Ch1StockInvestProj.pdf )

Lab4j GoodGelResults.pdf
PeriodicTableHunt.pdf
PeriodicTableHunt.doc Lab7b DveMoleculeData.pdf
Lab7b DveMoleculeData.xls
Chl WhatlsBiotechActiv.pdf

Lab7g Amyl BradfordGraph.pdf

WhatlsBiotechActivity.pdf Lab7g Amyl BradfordGraph xls

WhatlsBiotechActivity.doc
i PCRHEATBLOCKGRID.pdf

PipetingPrac96WellPlate.pdf PCRHEATBLOCKGRID xls
PipetingPrac96WellPlate .x1s

: 3 Lab7e BufferEfficacyGraph.pdf
Key PipetPrac96WellPlate.pdf Lab7¢ BufferEfficacyGraph xls

Key PipetPrac96WellPlate.xlIs ]
540hrLab-LectSkillsCourse.pdf
540hrLab-LectSkillsCourse.doc




Other Curricular Support

* Biotech Education Groups (Workshops)

—COUl’lty (Gene Connection, SCCBEP, EBBEP, SFBase, Probe, etc.) &
—Regional (BABEC, Dolan DNA Learning Center, BayBio, Salk, Scril;ps, BIOCOM, etc)
—C(C/ University (UC Davis, CSUSD, SDCC, Access Excellence, BIO, Fralin Center, etc.)
—National (NSTA, NABT, Bio-Link, Access Excellence, BIO, Biotechnology Institute, etc.)

—My WOI'kShOpS (check www.BiotechEd.com)

 On the Web www.b1o-link.org
—My Teacher Support web site(www.BiotechEd.com)

—www.accessexcellence.org, www.biospace.org,
http://www.nal.usda.gov/bic/Education_res/,
http://www.public.asu.edu/~langland/lesson-index.html, etc.

—Vendor websites and/or workshops
(VWR/Sargent Welch, Carolina Biological, Fotodyne, Edvotek, Sigma, Bio-Rad, etc.)

* My Instructor’s Guides (www.emcp.com/biotech)



www.bio-link.org

Bio-Link is a wonderful network of college
and HS teachers and programs providing
a vast amount of resources for biotech
educators.

£Yr vr oy Bio-Link National Programs Directory

| <« » || e ||+ | ZZntp://www.bio-link.org/directory.htm ~ Q-
11 DonorsChoose BayBio - Ba...MPACT 2005 SF Giants Google FedEx | Shipping LN Biotech Text SMBCP Sargent-Welch VWR SP EMCJPav;digm SF Gate »
b i K
2 Current Search
Current Search i
Dir. Name { daugherty } Director Name { daugherty }
Skills {}
0 Programs Found
e No records found.
grarr
New Search
List Programs Region: Any Skill(s): Any
Northwest Chromatography via gravity
New Search North Central DNA fingerprinting
Northeast DNA purification
Southeast DNA sequencing
i g South Central ELISA
Bio-Link Home Southwest Eukaryotic cell culture (bird)
Northern California Eukaryotic cell culture (fish)
9 Eukaryotic cell culture (fungus)
State(s): ‘C\:" Eukaryotic cell culture (insect)
o Eukaryotic cell culture (plant)
= Eukaryotic cell culture (yeast)
oE Mammalian cell transfection
f Mass spectrometry
iR Media preparation
HI
Program Outcome(s): Any Scheduling: Any
certificate During the day
associate degree During the evening
Weekends
Program Director Name: dekloe Dnline

To select multiple regions, states, outcomes, schedules, or skills in which to search, hold down the control key (Windows) or the command key (Macintosh) while
clicking.

Search ) ('Clear Search
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Bio-Link.org - Training the Biotechnology Workforce
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Jobs
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- View Jobs
- Employment Links
- Internships
- Career Scenarios
- Career Voyages

EDUCATORS
Join List Serve
Curriculum Clearinghouse
- FAQs
- View Materials
- Be A Subscriber
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BIOMAN 2006 uuly 24-auly 28

Portsmouth, New Hampshire
Click for Conference info & Registration

BIOTECHNOLOGY CURRICULUM EXCHANGE

| < | [e] i:i\ T http: / www.bio-link.org/GMP/ highschool.htm
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Email Us
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- Employment Links
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Curriculum Clearinghouse
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- Be A Subscriber
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Jobs
Submit A Job

Educating the B oecbnology Workforce

Biotechnology High School
Curriculum Exchange

Back to Curriculum Table of Contents
Last updated: May 2, 2006

‘We receive numerous requests from high school Biotechnology teachers
for ideas on how to teach Biotechnology. As a high school Biology
teacher we know you are concerned with developing materials related to
Biotechnology and the impact of Biology on our lives. We would like to
use this page in the Bio-Link Clearinghouse as a platform for sharing
materials among high school biology teachers. We intend this to be a
survey of the large variety of curriculum material that is currently used in
different programs at the high school level.

Check out the materials that we've collected below. We would like to
include the material you use in your Biotechnology courses. Material can
include a copy of the syllabus, a course outline or a list of topics or
resources used in teaching. Teachers who are developing a Biotech
curriculum or trying to decide which topics to include in a Biotech course
have indicated this would be useful to them. We here at Bio-Link will get
an indication of the directions that Biotechnology Education is going at
the high school level. Your response will be a valuable resource.

The materials that you submit will be put in an electronic format and
posted on the "Curriculum Materials" page of the Bio-Link
Clearinghouse. The documents will be attributed to you with your name

S



aterials/Supplies Support "o s s wowome

your Sargent Welch sales rep

fYrYry Biotech

| < | |E| |E| 3 http: / /www.sargentwelch.com/ biotech O [2(Q- Google

[I] HallmarkEcards School Loop GBC-SoniaWallman GMA&bank.com DogFriendIy.c})m SF Giants Google ;edExsgpping BiotechEd.com SMBCP Sargent-Welch VWR SP

[ E=TITeT T IYUTTD

argent-Welch

800-727-4368 VWRELS

SEARCH

M 0 Wi i
PHYSICS
LaswaRe Biotech
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AR BIOTECHNOLOGY - SCIENCE FOR THE NEW MILLENNIUM

NEW PRODUCTS  Biotechnology: Science for the New Millennium by Ellyn A. Daugherty, is a
——  comprehensive program that prepares high school and college students for advanced

BOOKS college courses or placement into industry. The curriculum is presented in short sections

TECHNOLOGY and allows students to build lab proficiencies as they master conceptual material. Tested
——— forseven years, the text contains a sufficient number of topics and activities for use in up to

SAFETY four years of instruction.

EARTH / SPACE Customer Care

The comprehensive program includes:

ALLIED HEALTH
e Curriculum: (Published January, 2006) EMC/Paradigm provides you with the

FURNITURE textbook and lab manual, and ancillaries, written by one of the leading
ENVIRONMENTAL biotechnology educators in the country. To view the publisher's website, click here.

CLEARANCE « Equipment Lists: Sargent-Welch and Ellyn Daugherty have collaborated to provide
you with a detailed list of lab equipment specifically for this program. Ellyn
Daugherty provides you with the lab activities and Sargent-Welch provides you with
the equipment needed to successfully perform the activities.

$50K Investment Click Here Click Here
$100K Investment Click Here Click Here
$200K Investment Click Here Click Here
Master: ltems listed for each lab  Click Here Click Here
Descriptive List Click Here Click Here
« Teacher Support and Assistance: Let Sargent-Welch work for you! We will provide @“\
™ technical assistance, suggest funding opportunities, recommend "start-up” Check out
uuons equipment lists, and even create customized equipment lists for your facility. our products and
Access Online Interested in finding out more? Click here to find your local sales rep. VWRE >
Learning Software EDUCATION

ﬁEnter To find our more about the Biotechnology: Science for the New Millennium program, the ?L1|Dream Sclence

e IR Almbnn DlokeabemalomsOamien onanll on oodadiilonel lodeee fonal




Get even more help!
Find your EMC Paradigm Account Manager at:

LIVI /T @I GG IVIGH VIS, wiiLas

< b | ¢ [+ @http://www.emcp.com/college_resource_centers/index.php?GroupID=7157

H:

[I] HallmarkEcards School Loop GBC-SoniaWallman GMAChank.com DogFriendly.com SF Gia

@ EMCParadigm
T o s s o i

Resource Center
COLLEGE Main Page

College Resource Centers : Main Menu : Contact Us : Account Manager Locator

Find Your Account Manager
Allied Health

Enter your zip code:

£ = \
| Find your account manager |

%
iy

Type in your zipcode.

Your local EMC Paradigm
Publishing representative’s
contact information will be
displayed.

Go to “Contact us” on the
WwWWw.emcp.com website.

Click on “Account Manager
Locator.”

.88 EMC/Paradigm: It
< >N ¢ zh @http://www.emcpAcomlcollege_resource_centers/index.php?GrouplE

B

00 HallmarkEcards School Loop GBC-SoniaWallman GMACbank.com DogFriendly.cor

(@)]EMCParadigm

L1 8§ B:0¥:0

Resource Center
COLLEGE Main Page

College Resource Centers : Invisible Items : Creps List Page
Account Managers for the 94062 ZIP Code:
TIM DENLY

Phone: 800.645.7151
email: tdenly@emcp.com
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