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2027-05-03 · 80 minutes

Workflow concepts: tools, processes
and limits
Your goal: Concept notes only. Do not plan or run an experiment, choose biological materials or provide
operating conditions. No DNA sequence or construct is designed here. Today’s objective: Outline the
recombinant DNA workflow and explain the rationale for each control.

One product: Recombinant DNA workflow outline with four ordered steps, named enzyme or reagent
for each, restriction enzyme specificity explanation, and positive/negative control identification with
safety rationale.

Question: Which part of a workflow is an enzyme action, and what can a comparison establish?

Start the work
From April 30: A medical benefit informs an ethical choice, but the choice also needs a bounded account
of harm, safeguards and who carries the burden. No prior student completion is assumed.

1. Concept notes only. Do not plan or run an experiment, choose biological materials or provide
operating conditions. No DNA sequence or construct is designed here. Actual route: if your teacher
assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.
Qualification: enzyme names apply to cut and ligate; original controls are paper comparisons, not
experimental controls or safety clearance. Step: List the workflow steps: cut, ligate, transform,
select.

2. Concept notes only. Do not plan or run an experiment, choose biological materials or provide
operating conditions. No DNA sequence or construct is designed here. Actual route: if your teacher
assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.
Qualification: enzyme names apply to cut and ligate; original controls are paper comparisons, not
experimental controls or safety clearance. Step: For each step, name the enzyme or reagent used.

3. Concept notes only. Do not plan or run an experiment, choose biological materials or provide
operating conditions. No DNA sequence or construct is designed here. Actual route: if your teacher
assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.
Qualification: enzyme names apply to cut and ligate; original controls are paper comparisons, not
experimental controls or safety clearance. Step: Explain why restriction enzymes cut at specific
sequences.
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4. Concept notes only. Do not plan or run an experiment, choose biological materials or provide
operating conditions. No DNA sequence or construct is designed here. Actual route: if your teacher
assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.
Qualification: enzyme names apply to cut and ligate; original controls are paper comparisons, not
experimental controls or safety clearance. Step: Identify a positive and a negative control for the
experiment.

5. Concept notes only. Do not plan or run an experiment, choose biological materials or provide
operating conditions. No DNA sequence or construct is designed here. Actual route: if your teacher
assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.
Qualification: enzyme names apply to cut and ligate; original controls are paper comparisons, not
experimental controls or safety clearance. Step: Write the safety reason each control is included.

Concept notes only. Do not plan or run an experiment, choose biological materials or provide operating
conditions. No DNA sequence or construct is designed here. If a genuine input is unavailable, record
missing input, next action and receipt pending.

Words you will use
DNA
Molecule that stores genetic information.

recombinant DNA
DNA formed by joining pieces from different sources.

enzyme
Molecule, usually a protein, that speeds a chemical reaction.

restriction enzyme
Enzyme that recognizes DNA sites and cuts at or near them.

recognition site
DNA location identified by an enzyme through its sequence.

sequence
Order of units in DNA; no actual sequence is supplied here.

DNA ligase
Enzyme that forms bonds to join DNA backbone breaks.

backbone
Sugar-phosphate chain along a DNA strand.

bond
Chemical link between atoms.
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fragment
A piece of DNA in the concept model.

sticky end
DNA end with a single-stranded overhang.

blunt end
DNA end without a single-stranded overhang.

compatible ends
Ends able to join under suitable circumstances; not proof of identity.

alignment
Positioning pieces together; not the same as sealing backbone bonds.

vector
DNA carrier used to carry another DNA segment.

insert
DNA segment placed within a carrier.

transformation
Uptake of DNA by cells, here in a bacterial concept context.

recipient
Cell receiving DNA in the concept description.

selection
A process that favors a subset by a stated criterion.

criterion
The rule used for a choice or comparison.

orientation
Direction of an inserted segment relative to its carrier.

expression
Use of genetic information to produce a functional product.

genome
The full genetic material of an organism.

reagent
A substance used in a reaction or test; none is chosen here.

control
Comparison used to address a stated interpretation question.

positive control
Known reference expected to give the positive category for a specified check.
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negative control
Known reference expected to lack that positive category for a specified check.

expected result
Outcome predicted from a stated rule or reference.

recorded result
Outcome stated in the supplied record, whether or not it matches expectation.

limitation
Boundary on what evidence can support.

biosafety
Practices and safeguards that reduce biological risks.

containment
Measures intended to prevent unintended exposure or release.

authorization
Genuine permission from the responsible authority.

protocol
Approved instructions for a specific activity; not supplied by this concept model.

simulation
A model run under stated rules; no run is claimed here.

receipt
Evidence that work reached its confirmed destination.

H1: A process is not always an enzyme
Concept notes only. Do not plan or run an experiment, choose biological materials or provide operating
conditions. No DNA sequence or construct is designed here.

Opening input: restriction enzymes cut DNA at or near recognized sites. DNA ligase joins DNA
backbone breaks. These are enzyme actions. Transformation describes DNA uptake by cells; selection
describes favoring a subset by a criterion. Neither word names an enzyme. Original route: name which
of these two words, ligase or transformation, names an enzyme. Use this paragraph only. Actual route: if
your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one
outline only. Missing real activity, protocol, control choices, authorization and completion remain
pending.

Read later cards during their assigned intervals. Prior April 30 debate completion is unknown. Its useful
idea is that a benefit still needs a bounded account of harm and safeguards. A concept diagram supplies
no lab clearance.
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W1: Four complete concept rows
Original outline order: cut, ligate, transform, select. Use four rows with columns stage; enzyme or
process/material label; meaning; limit. Add the diagram and control note to this same outline.

Row 1, cut: restriction enzyme. It recognizes a DNA site and cuts at or near that site. Specific
recognition does not mean one cut in an entire genome. A recognition site can occur more than once
(RE).

Row 2, ligate: DNA ligase. It forms bonds in the sugar-phosphate backbone to join DNA pieces.
Compatible ends can be joined, but compatibility does not prove the desired insert is present (LIG).

Row 3, transform: transformation, a DNA-uptake process involving DNA and recipient cells. It is not an
enzyme name. No host, method or reagent is selected here. Uptake alone does not establish the
intended DNA identity (UPTAKE).

Row 4, select: selection, a process using a stated criterion to favor a subset. It is not an enzyme name.
The actual selection material or criterion is teacher-supplied and pending. Passing selection alone does
not confirm the insert, its orientation or expression (SELECT).

The task asks for an enzyme or reagent at every stage, so read it with this qualification. Name the two
enzymes; use process/material labels for the last two rows. Do not invent missing reagents. These four
concepts are a simplified teaching order, not a universal operating recipe. Actual route: if your teacher
assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.

D1: Recognition and ends, without a DNA sequence
A restriction enzyme has a recognition rule. Different enzymes recognize different sites. Some cuts
produce overhangs called sticky ends; others produce blunt ends. The drawing below illustrates only
compatible overhangs. It is not true that every enzyme leaves sticky ends (RE).

Complete abstract legend: a long line means a DNA fragment, not a measured length. A tagged box
SITE means a recognized location, not a real base sequence. A stepped edge means an overhang. Two
facing stepped edges labeled MATCH mean compatible ends. A dotted join means alignment; a solid
bridge labeled LIGASE means backbone bonds joined. No shape encodes actual bases, direction or a
real construct.

Text diagram input: two line fragments, LEFT and RIGHT, each have a facing stepped edge tagged
MATCH. Put a SITE box near an edge to stand for recognition, not the exact cutting position. Between
the edges show a dotted alignment. Below, show the same fragments with a solid bridge tagged
LIGASE. Label the entire view abstract compatible-end model, not a DNA sequence.
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Original route: draw that two-state diagram or write its full text equivalent. Add one sentence that
contrasts what recognition depends on with what ligase joins. Add one limit on what compatible ends
cannot confirm. You are not choosing sequences or predicting a real product. Actual route: if your
teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one outline
only. Missing real activity, protocol, control choices, authorization and completion remain pending.

K1: Two nonbiological comparison controls
Complete fictional card-sort record. Question: does a printed rule distinguish the shown symbol? Rule K:
a circle card is marked KEEP; a square card is marked SET ASIDE. These labels are paper categories,
not growth or health outcomes.

Known-positive reference KP: circle card; expected KEEP; recorded KEEP. Known-negative reference
KN: square card; expected SET ASIDE; recorded SET ASIDE. These are the entire supplied
observations. They were invented for reading practice, not collected by your class.

KP checks that this record includes the expected positive category. KN checks that the shown negative
category is not marked positive. Compare each recorded category with its expected category. These
comparisons do not check unseen cards, reader honesty or a biological workflow.

Original route: identify KP and KN, state expected and recorded categories, and explain each
comparison in two short rows below your outline. Add the shared safety distinction: these controls test
interpretation, not safe handling. They provide no biological safety clearance.

Actual experimental controls depend on the approved task and its question. Their identities, purpose,
expected outcomes and safety requirements remain teacher inputs. Do not invent an experimental
control from this card analogy. Training, containment and approved handling remain separate
requirements. Actual route: if your teacher assigns conceptual materials and a rubric, use them in place
of this practice. Use one outline only. Missing real activity, protocol, control choices, authorization and
completion remain pending.

Q1: Review the same outline
At 55–70 use W1 to check the four stage names and their labels. Use D1 to check recognition,
backbone joining and the diagram legend. Use K1 to check both comparison rows and the safety limit.
Nothing needs an unknown prior lab result.

Use an honest self check unless a real peer responds. Mark one verified match or correct one source-
traceable error on the same outline. Do not invent a peer comment. Recovery: if every row lists an
enzyme, reread W1 rows 3 and 4. If selection is called proof of identity, restore its limit.

At 70–80 finish with one sentence on the same outline that states how many stages name enzymes,
how many describe processes, and what comparison controls cannot certify. Save the outline. No
separate exit report is required. Actual route: if your teacher assigns conceptual materials and a rubric,
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use them in place of this practice. Use one outline only. Missing real activity, protocol, control choices,
authorization and completion remain pending.

S1: Genuine obligations remain separate
Track ten short statuses: 1 teacher acceptance of preparation; 2 actual activity and stopping point; 3
genuine conceptual reference or assigned simulation access; 4 rubric; 5 actual control identities and
expected outcomes. Also track 6 approved protocol and safety authorization; 7 genuine prior/current
participation; 8 real peer response if required; 9 destination/deadline and saved outline; 10 genuine
receipt. Use completed, pending or not checked with a short pointer or next action.

Ask your teacher whether Activity 6.1.1 Restriction Enzyme Challenge applies today and where to stop.
Use the linked BI assignment and follow its posted directions. Opening the assignment is not a
submission receipt.

Your teacher may also assign a virtual cloning workflow; if so, follow its posted prompt. This preparation
does not run a simulation or predict an actual recombinant product. A genuine assigned conceptual task
can replace this preparation when available. Actual route: if your teacher assigns conceptual materials
and a rubric, use them in place of this practice. Use one outline only. Missing real activity, protocol,
control choices, authorization and completion remain pending.

Next scheduled class is Wednesday May 5, Biotech safety debate. No future laboratory or prior debate
completion is assumed. If blocked, save the missing input, next action and receipt pending.

M1: A folder comparison that fails
Optional distinct nonbiological model, not another assignment. Record M uses shape tags to classify
library folders. Rule M: STAR means INDEX; TRIANGLE means HOLD. MP is a known STAR folder,
expected INDEX, recorded INDEX. MN is a known TRIANGLE folder, expected HOLD, recorded INDEX.

Worked reasoning: MP matches its expected positive category. MN does not match its expected
negative category. Therefore this supplied record fails the negative comparison. It cannot support
reliable classification under Rule M. The cause is unknown; do not silently change INDEX to HOLD.

Worked note: I retain both recorded categories and flag MN for review. This says nothing about a real
laboratory or biological safety. The mapping is limited: a known reference supplies an expected
category, and a mismatch limits a specific inference. Folder labels are not enzymes or DNA. Actual
route: if your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use
one outline only. Missing real activity, protocol, control choices, authorization and completion remain
pending.
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Try the decision
Original route: compare KP and KN with their expected paper categories. Which conclusion is
supported? Actual route: use genuine assigned conceptual evidence.

State whether each record agrees with Rule K; other claims remain untested.
All biological work is safe if KP and KN match their expected paper categories.
Matching these paper categories confirms that the intended insert is present.

Explain your choice using the reading. Discuss it or say it to yourself. This practice does not add another
submission.
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Your 80-minute flow

0–5
minutes

Use H1 for one enzyme/process answer. Actual route: if your teacher assigns
conceptual materials and a rubric, use them in place of this practice. Use one outline
only. Missing real activity, protocol, control choices, authorization and completion remain
pending.

5–20
minutes

Read W1 and build four outline rows. Actual route: if your teacher assigns conceptual
materials and a rubric, use them in place of this practice. Use one outline only. Missing
real activity, protocol, control choices, authorization and completion remain pending.

20–40
minutes

Read D1; add the diagram OR text, recognition sentence and limit. Actual route: if your
teacher assigns conceptual materials and a rubric, use them in place of this practice.
Use one outline only. Missing real activity, protocol, control choices, authorization and
completion remain pending.

40–55
minutes

Read K1; add two comparison rows and safety distinction. Actual route: if your teacher
assigns conceptual materials and a rubric, use them in place of this practice. Use one
outline only. Missing real activity, protocol, control choices, authorization and completion
remain pending.

55–70
minutes

Read Q1; check current work and mark one honest match or correction. Actual route: if
your teacher assigns conceptual materials and a rubric, use them in place of this
practice. Use one outline only. Missing real activity, protocol, control choices,
authorization and completion remain pending.

70–80
minutes

Finish Q1 final sentence and S1 statuses; save the same outline. Actual route: if your
teacher assigns conceptual materials and a rubric, use them in place of this practice.
Use one outline only. Missing real activity, protocol, control choices, authorization and
completion remain pending.

Your response record
Use these labels on paper or in your document. The space below also works when this page is printed.
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Opening distinction
Original route: Use H1 to identify the enzyme word and the process word.

Actual route: if your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.

Use this space or the same labeled section in your existing document. Add paper when your table, graph or drawing needs
more room.

Four conceptual stages
Original route: Use W1 for four ordered rows: stage, label, meaning and limit.

Actual route: if your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.

Use this space or the same labeled section in your existing document. Add paper when your table, graph or drawing needs
more room.
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Recognition and joining
Original route: Use D1 for one abstract two-state diagram OR its full text equivalent, one recognition
sentence and one limit.

Actual route: if your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.

Use this space or the same labeled section in your existing document. Add paper when your table, graph or drawing needs
more room.
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Comparison and safety
Original route: Use K1 for two comparison rows and the shared safety distinction. Genuine experimental
control choices remain pending.

Actual route: if your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.

Use this space or the same labeled section in your existing document. Add paper when your table, graph or drawing needs
more room.

Check the same outline
Original route: Use Q1 for one verified match or correction on the same outline; label self review or
genuine peer review honestly.

Actual route: if your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.

Use this space or the same labeled section in your existing document. Add paper when your table, graph or drawing needs
more room.
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Save without claiming completion
Original route: Use Q1/S1 for the final sentence, current statuses and save.

Actual route: if your teacher assigns conceptual materials and a rubric, use them in place of this practice. Use one outline only.
Missing real activity, protocol, control choices, authorization and completion remain pending.

Use this space or the same labeled section in your existing document. Add paper when your table, graph or drawing needs
more room.
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Check your product
Original route: four ordered stages distinguish restriction enzyme and DNA ligase from
transformation and selection.
Original route: diagram or text uses every D1 label and explains recognition versus joining without a
real sequence.
Original route: KP/KN retain expected and recorded categories; both comparisons are scoped to the
paper rule.
Original route: limits distinguish selection from identity and controls from safety. Review and final
sentence stay on the same outline.
Actual route: if your teacher assigns conceptual materials and a rubric, use them in place of this
practice. Use one outline only. Missing real activity, protocol, control choices, authorization and
completion remain pending.
Both routes: actual simulation, experiment, peer response and receipt need genuine evidence.

Keep the limit: A matching comparison supports its stated check only. It cannot prove the intended
DNA identity, protein expression or biological safety.

Turn in your work
Open the linked BI assignment in Turn in your work. Confirm the actual destination, rubric and deadline
with the teacher. Save one chosen-route outline. Actual route: if your teacher assigns conceptual
materials and a rubric, use them in place of this practice. Use one outline only. Missing real activity,
protocol, control choices, authorization and completion remain pending.

Concept notes only. Do not plan or run an experiment, choose biological materials or provide operating
conditions. No DNA sequence or construct is designed here. If a genuine input is unavailable, record
missing input, next action and receipt pending.

Open this assignment in Schoology

Carry forward
Name the action, preserve its limits, and keep interpretation checks separate from safety authorization.

Wednesday May 5 is Biotech safety debate. Confirm actual instructions; no lab or debate completion is
claimed. Which oversight safeguard addresses a specific risk in the proposed biotechnology work?
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Sources and resources
Open today's page

RE · Restriction Enzyme Digestion
New England Biolabs; concept overview only
https://www.neb.com/en-sg/applications/cloning-and-synthetic-biology/dna-preparation/restriction-
enzyme-digestion

LIG · Cloning Ligation
New England Biolabs; joining concept only
https://www.neb.com/en-us/applications/cloning-and-synthetic-biology/dna-ligation/cloning-ligation

UPTAKE · Transformation, Transduction, Bacterial Conjugation, and Transfection
Addgene; transformation definition only
https://blog.addgene.org/plasmids-101-transformation-transduction-bacterial-conjugation-and-
transfection

SELECT · Screening Strategies Used in Plasmid Cloning
Addgene; distinction between selection and insert confirmation
https://blog.addgene.org/plasmids-101-plasmid-screening-strategies
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