
JOHN HAY BIOMEDICAL · BIOMEDICAL INNOVATIONS

2027-05-05 · 80 minutes

Biotechnology oversight: weigh the
evidence
Your goal: Paper policy discussion only. No experiment, organism handling, design of a biological
procedure or real laboratory work is authorized by this lesson. Today’s objective: Argue how much
regulation high-school and amateur biotechnology should face given its risks and benefits.

One product: One sentence explaining why antibiotic-resistance selection markers are a specific
biosafety concern, plus three lab rules you would require.

Question: What can an oversight policy require when the actual biological risk has not been assessed?

Start the work
Prior Monday May 3 workflow preparation is unverified. Use the complete supplied policy briefing; no
prior lab approval is assumed.

1. Paper policy discussion only. No experiment, organism handling, design of a biological procedure or
real laboratory work is authorized by this lesson. Actual route: use the teacher’s real briefing, prompt
and rubric in place of practice here. Do one product. Real participation, approvals and proof of
submission stay pending if missing. Step: Read the briefing on community and classroom biotech
labs.

2. Paper policy discussion only. No experiment, organism handling, design of a biological procedure or
real laboratory work is authorized by this lesson. Actual route: use the teacher’s real briefing, prompt
and rubric in place of practice here. Do one product. Real participation, approvals and proof of
submission stay pending if missing. Step: Choose a position on the right level of oversight.

3. Paper policy discussion only. No experiment, organism handling, design of a biological procedure or
real laboratory work is authorized by this lesson. Actual route: use the teacher’s real briefing, prompt
and rubric in place of practice here. Do one product. Real participation, approvals and proof of
submission stay pending if missing. Step: List two reasons balancing innovation against biosafety.

4. Paper policy discussion only. No experiment, organism handling, design of a biological procedure or
real laboratory work is authorized by this lesson. Actual route: use the teacher’s real briefing, prompt
and rubric in place of practice here. Do one product. Real participation, approvals and proof of
submission stay pending if missing. Step: Debate in your group, tracking claims about containment
and selection markers.

5. Paper policy discussion only. No experiment, organism handling, design of a biological procedure or
real laboratory work is authorized by this lesson. Actual route: use the teacher’s real briefing, prompt
and rubric in place of practice here. Do one product. Real participation, approvals and proof of
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submission stay pending if missing. Step: Reflect on what rules you would set for your own lab.

Paper policy discussion only. No experiment, organism handling, design of a biological procedure or real
laboratory work is authorized by this lesson. Save the one sentence and three proposed rules with
missing input, next action and receipt pending.

Words you will use
biotechnology
Use of living systems or their components for a purpose.

oversight
Review and clear duties for proposed work.

regulation
Requirement set by an authorized governing body; this debate does not determine applicability.

advisory guidance
Recommendations that are not, by themselves, a regulation.

biosafety
Measures intended to reduce biological exposure and harm.

risk
Combination of how likely harm is and how serious it could be.

benefit
Possible useful outcome; it must not be invented as measured.

risk assessment
Qualified evaluation of hazards, activities and safeguards in their context.

containment
Practices, equipment and facility safeguards intended to reduce exposure or release.

biosafety level
Category of combined safeguards; not assigned by this exercise.

BSL
Abbreviation for biosafety level.

selection marker
Genetic feature used to distinguish cells with a selected feature.

antibiotic
Substance used against bacteria; no choice or use is prescribed here.
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antibiotic resistance
Ability of bacteria to withstand an antibiotic that would otherwise affect them.

gene
DNA sequence contributing to a functional product.

plasmid
Small DNA molecule separate from chromosomal DNA, found in bacteria and some other organisms.

genetic context
Other genetic features and relationships relevant to a trait.

exposure
Contact with a biological agent; none is established here.

release
Movement beyond intended containment; none is established here.

review by the institution
Review by the responsible organization and qualified people.

qualified reviewer
Person with suitable expertise and authority for the decision.

independent review
Review with sufficient separation to check another assessment.

responsibility
Duty to carry out an action or answer for a decision and its evidence.

evidence
Identified information supporting or limiting a claim.

uncertainty
What the supplied evidence cannot settle.

claim
Statement to evaluate against evidence.

counterargument
Reasoned challenge to a position.

tradeoff
Benefit weighed against a cost or concern.

policy rule
Proposed responsibility or required condition, not a technical procedure.

supervision
Oversight by appropriately responsible and trained people.
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approval
Genuine authorization, not granted by completing a paper exercise.

solo analysis
Individual review of supplied arguments, not actual peer discussion.

receipt
Evidence that work reached its known destination.

H1: A concern is not a prediction
Paper policy discussion only. No experiment, organism handling, design of a biological procedure or real
laboratory work is authorized by this lesson.

Opening input: a fictional proposal says a bacterium has an antibiotic-resistance marker. It supplies no
organism identity, activity details or assessed likelihood of exposure. Original route: name one missing
fact needed before judging risk. Do not invent an escape pathway, disease outcome or containment
level. At 0–5 use only H1 for one short uncertainty answer. Actual route: use the teacher’s real briefing,
prompt and rubric in place of practice here. Do one product. Real participation, approvals and proof of
submission stay pending if missing.

Today is Wednesday May 5. Prior May 3 workflow work is not assumed complete or approved. The next
listed class is Thursday May 6, Transformation and gel wet lab. This calendar label does not establish
readiness or authorize its execution.

B1: Complete fictional oversight briefing
Fictional Learning Council is comparing two proposed oversight policies for classroom and community
biotechnology education. These are imagined institutions, not claims about any real school or
community laboratory. No specific organism, construct, selection method or experiment is proposed in
this case.

Fact B1a: advocates want more access to science learning and chances to practice reasoning from
evidence. This is a proposed benefit, not a measured outcome. Fact B1b: the council has limited review
staff. More separate reviews would use staff time; no cost, delay or safety rate is supplied.

Fact B1c: both policies require review by trained staff with institutional authority before any real
biological work, suitable trained supervision and a channel to report concerns. Any required legal or
institutional approval still applies. The debate cannot waive these conditions. Neither setting is safer just
because of its name.

Fact B1d: the council has no risk assessment for the activity, facility evaluation or evidence of completed
training for either setting. It cannot approve a real lab from this briefing. It can discuss what additional
review policy to propose. Scientific background C1/C2 supplies conceptual evidence; no operational
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instructions are needed.

At 5–20 read B1, C1/C2 and P1. Choose a position and jot two short reasons citing card IDs. These
notes prepare the final one sentence plus three rules; they are not a separate report. Actual route: use
the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real
participation, approvals and proof of submission stay pending if missing.

C1: Oversight and containment concepts
CDC and NIH describe BMBL as advisory biosafety guidance, not itself a regulation. Its central principle
is risk assessment tied to the proposed activity. The setting label or organism name alone cannot decide
all safeguards. Applicable requirements must be named by trained reviewers with institutional authority,
not inferred from this debate.

Containment combines practices, equipment and facility safeguards intended to reduce exposure or
release. A biosafety level, abbreviated BSL, describes a combination of safeguards. BSL-1 through
BSL-4 are categories, not scores students assign here. Classroom biotechnology is not by default BSL-
1. No BSL is assigned to this fictional case.

Trained reviewers with authority must assess disposal claims for a real activity. Students may propose
that approved waste duties be documented, but this case provides no handling or disposal method.
Proposed classroom rules do not replace a professional risk assessment, training or required approval.
Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product.
Real participation, approvals and proof of submission stay pending if missing.

C2: What a selection marker does and does not show
A selection marker is a genetic feature used to distinguish cells with a selected feature. Some markers
involve antibiotic resistance, the ability of bacteria to withstand an antibiotic that would otherwise affect
them. That selection purpose is different from a biosafety safeguard. A resistance marker is not a safety
certification.

NHGRI explains that plasmids are small DNA molecules separate from chromosomal DNA. Some carry
resistance genes and can pass between cells. This supports a potential concern about resistance traits
spreading beyond the intended context. Whether that could occur, its likelihood and its consequences
depend on the actual organism, genetic context and activity.

This briefing supplies none of those specific assessments. It does not show that an escape occurred,
that every resistance gene transfers or that disease would follow. Original exit sentence should connect
the possible resistance-spread concern to the need for review of the actual context, without predicting
harm. No organism, gene, antibiotic or handling choice is requested. Actual route: use the teacher’s real
briefing, prompt and rubric in place of practice here. Do one product. Real participation, approvals and
proof of submission stay pending if missing.
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P1: Two defensible oversight positions
Position A calls for extra independent review. Keep the required review by trained staff with authority.
Then require a second independent review before any learning activity with living material begins.
Reason A1: another reviewer may identify assumptions the first review missed. Reason A2: a
documented second check may make responsibility clearer across settings. Tradeoff: extra review uses
the limited staff time in B1b and might delay access; no measured delay is supplied.

Position B calls for targeted extra review. Keep required review by trained staff with authority for every
real activity. Let those reviewers decide when an added independent review is needed. Reason B1:
extra scrutiny can focus on open concerns. Reason B2: avoiding an automatic duplicate review could
preserve staff time to support learning. Tradeoff: this relies on the reviewers identifying concerns well;
the briefing supplies no performance evidence.

Both positions preserve B1c and neither approves a real activity. Choose A or B and connect two
reasons to B1/C1/C2. A reason may acknowledge a tradeoff. You may defend either position without
claiming its effectiveness has been tested. If the genuine assignment uses different options, apply its
approved evidence and rubric instead. Actual route: use the teacher’s real briefing, prompt and rubric in
place of practice here. Do one product. Real participation, approvals and proof of submission stay
pending if missing.

D1: Debate or honest solo comparison
At 20–40 use the supplied arguments below as preparation. Supplied voice A: an independent second
review could expose missed containment assumptions, so additional review is worth staff time. Supplied
voice B: required review by trained people with authority remains in place, and extra review should
target unresolved questions so staff can also support learning. These are made-up argument cards, not
things classmates said.

With an actual group, discuss the two positions and note one real claim about containment, markers or
disposal responsibility. Identify its card support or missing evidence. Without a group, compare the two
supplied voices and mark solo analysis. Note one fair counterargument and your evidence-based
response. One or two short lines are enough; do not invent participation or consensus.

Check three claims using the supplied cards: C1 does not assign BSL-1; C2 does not certify marker
safety; C1 provides no disposal procedure. Flag a claim outside these limits as unsupported rather than
proposing a method. A genuine required debate remains pending if it has not happened. Actual route:
use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real
participation, approvals and proof of submission stay pending if missing.
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R1: From a debrief to three proposed rules
At 40–55 discuss one oversight rule using actual class input if available. Otherwise examine this
supplied proposal: require documented review by the institution before biological work. Explain in one
short note how it addresses B1d. Mark this as solo review if no debrief occurred. This is preparation for
the same final product, not an additional reflection.

At 55–70 write three proposed policy rules. For this original route, address three distinct duties. Include
approval before real work, suitable training and supervision, and a way to report concerns to trained
reviewers with authority. Each rule should identify who is responsible and what oversight condition is
required. Use institutional roles, not invented student names or signatures.

Rules stay at policy level. They must not prescribe organisms, constructs, containment levels, handling,
equipment settings or disposal steps. State that these are proposals requiring review by the teacher and
institution. They neither prove that an institution is safe nor complete anyone’s training. Actual route: use
the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real
participation, approvals and proof of submission stay pending if missing.

F1: One concern sentence and a final check
At 70–80 write one sentence about the possible biosafety concern of antibiotic-resistance selection
markers. Use C2 to connect the possible spread of resistance traits with the need for review of the
actual context. Avoid certain escape, automatic disease or a numeric risk estimate. Place it beside the
three proposed rules as your one product for today.

Check that the sentence names a potential concern and its evidence limit. Check that each rule is a
policy responsibility, not a laboratory method. Revise an unsupported claim or mark a verified match.
The opening, position notes and counterargument remain brief preparation; do not write a second essay
or mandatory glossary copy. Actual route: use the teacher’s real briefing, prompt and rubric in place of
practice here. Do one product. Real participation, approvals and proof of submission stay pending if
missing.

S1: Save without claiming real completion
Track ten short statuses: 1 teacher acceptance and real prompt; 2 actual rubric; 3 qualified project/risk
review; 4 real training, supervision and facility approval. Also track 5 actual small-group debate; 6 actual
class debrief; 7 assigned online post and classmate reply; 8 official task, access and completion; 9
known destination/deadline and saved product; 10 genuine receipt. Use completed, pending or not
checked with an evidence pointer or missing input. Start marks during work; update changes only.
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Your teacher may also assign an online 150-word stance and a reply to a classmate who holds the
opposing view. This paper preparation does not claim either happened. Do not publish or invent a reply.
If genuinely assigned, follow the teacher’s actual requirements; they remain distinct from this original
four-part product.

Ask your teacher whether myPLTW Project 6.1.2 applies today and where to stop. Open the linked BI
assignment in Turn in your work. Opening the assignment link does not establish a submission receipt.

Save the one chosen-route product. If blocked, keep the missing input, next action and receipt pending.
May 6 is the next listed date; real work with living material still requires its own approved conditions. No
prior certification, safety clearance or experiment completion is inferred. Actual route: use the teacher’s
real briefing, prompt and rubric in place of practice here. Do one product. Real participation, approvals
and proof of submission stay pending if missing.

M1: Distinct library-display oversight model
Optional distinct fictional model, not a second task. A library is considering a public display of donated
book-cover scans. Fact M1a: wider viewing could support reading interest; no benefit has been
measured. Fact M1b: some covers may contain handwritten owner details. Fact M1c: an authorized
reviewer must check permission before display, but no review has occurred.

Position: require a second reviewer before public display. Two reasons: a second check may spot
overlooked personal details, and a named reviewer makes responsibility clear. Counterargument: this
uses staff time. Response: limit the proposal to the display review while preserving required permission
checks; no claim about proven effectiveness is made.

Worked concern sentence: handwritten owner details could expose private information if displayed, so
the specific scans need authorized review before any decision. Three proposed rules: the collection
manager confirms permission before display; the display lead uses trained reviewers; staff send open
concerns to the manager before proceeding. These are fictional policy proposals, not actual
permissions.

Worked self-check: the sentence is conditional, each rule names a role, and no actual scan or
publication is claimed. This model shows argument structure only. It does not answer the biological-
marker question or replace professional biosafety judgment. Actual route: use the teacher’s real briefing,
prompt and rubric in place of practice here. Do one product. Real participation, approvals and proof of
submission stay pending if missing.

Try the decision
Original route: a supplied voice claims classroom setting alone establishes BSL-1. What response
matches C1? Actual route: use genuine approved evidence.

The setting alone is insufficient; qualified review of the actual activity is needed.
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Accept BSL-1 because the classroom activity takes place in a school building.
Choose a higher BSL using only the marker name, without reviewing the actual activity.

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 missing-fact answer. Actual route: use the teacher’s real briefing,
prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

5–20
minutes

Use B1/C1/C2/P1 for a position and two short reasons. Actual route: use the teacher’s
real briefing, prompt and rubric in place of practice here. Do one product. Real
participation, approvals and proof of submission stay pending if missing.

20–40
minutes

Use D1 for genuine debate or labeled solo argument comparison. Actual route: use the
teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real
participation, approvals and proof of submission stay pending if missing.

40–55
minutes

Use R1 for genuine debrief or one labeled solo note. Actual route: use the teacher’s real
briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

55–70
minutes

Use R1 to write three proposed policy rules. Actual route: use the teacher’s real briefing,
prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

70–80
minutes

Use F1/S1 for one marker-concern sentence, check and save the same product. Actual
route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do
one product. Real participation, approvals and proof of submission stay pending if
missing.

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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One missing risk fact
Original route: Use H1 to name one missing fact without inventing risk.

Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

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

Position and two short reasons
Original route: Use B1/C1/C2/P1 to choose a position and cite two reasons.

Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

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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Counterargument with honest participation
Original route: Use D1 for actual debate or supplied-voice solo analysis.

Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

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

Debrief preparation
Original route: Use R1 for actual debrief or one labeled solo note.

Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

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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Three proposed policy rules
Original route: Use R1 for three policy duties, not procedures.

Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

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

One marker-concern sentence
Original route: Use F1/C2 for the final concern sentence beside the same three rules.

Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

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 with genuine statuses
Original route: Use S1 to save and keep actual obligations separate.

Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one product. Real participation,
approvals and proof of submission stay pending if missing.

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: a position and two brief reasons weigh benefit for learning against oversight limits
using the supplied cards.
Original route: the final product contains exactly one conditional marker-concern sentence and three
proposed policy rules.
Original route: the sentence distinguishes possible resistance spread from certain harm; each rule
names an oversight responsibility.
Original route: the three rules address approval, training/supervision and concern reporting; they
prescribe no biological procedure.
Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do one
product. Real participation, approvals and proof of submission stay pending if missing.
Both routes: real debate, debrief, online post/reply, approval and receipt need genuine evidence.

Keep the limit: The fictional case supports an oversight argument, not a risk estimate, containment
assignment, legal ruling or permission to operate a laboratory. It cannot support conclusions beyond
these stated limits.

Turn in your work
Open the linked BI assignment in Turn in your work. Confirm real prompt, rubric, destination and
deadline. Actual route: use the teacher’s real briefing, prompt and rubric in place of practice here. Do
one product. Real participation, approvals and proof of submission stay pending if missing.

Paper policy discussion only. No experiment, organism handling, design of a biological procedure or real
laboratory work is authorized by this lesson. Save the one sentence and three proposed rules with
missing input, next action and receipt pending.

Open this assignment in Schoology

Carry forward
An oversight argument names its evidence, its limits and who must decide before work begins.

Thursday May 6 is the next listed Transformation and gel wet lab lesson. Its title does not authorize
execution or establish readiness. Which preparation check is still needed before the listed laboratory
work can begin?
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Sources and resources
Open today's page

CDC-BMBL · BMBL sixth edition: introductory overview
CDC/NIH; advisory guidance and risk assessment for the activity only
https://www.cdc.gov/labs/bmbl/index.html

NHGRI-PLASMID · Plasmid
NHGRI glossary; conceptual DNA and resistance-trait context
https://www.genome.gov/genetics-glossary/Plasmid

FDA-MARKER · Foods derived from new plant varieties: selectable-marker concept
FDA 1992 policy, section IV.F; selection purpose only, not a rule for this classroom
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/statement-policy-foods-
derived-new-plant-varieties
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