Project Id:

Life Sciences ES&H Review of Experiments

The current version of this form is the one on-line.  Before using a copy, verify that it is the most current version by checking the document issue date on the Life Sciences ES&H and Operations Support website.

This document includes the requirements set forth in the ES&H Planning and Control of Experiments Subject Area in the BNL Standards Based Management System (https://sbms.bnl.gov).  Other SBMS subject areas are referenced throughout this document.

Please complete items 1 – 5

tc \l1 "
	1.
	Project Members (List Principal Investigator first)
	Life Number
	Telephone ext.

	
	Chuan-Yuan Li
	9196814721
	

	
	Bin Yan
	9196814897
	

	
	Shanling Liu
	9196814897
	

	
	Yuqing Yuan
	9196814897
	

	
	
	
	

	2.
	Type of Experiment to be conducted (title/short description):

Title: HZE particle induced genetic instability/oncogenic transformation and their prevention (New Proposal)

The overall goal of this proposal is to carry out mechanistic studies of genetic instability/neoplastic transformation induced by HZE particles and to develop potential approaches to reduce/prevent it. 



	3.
	Funding Sources (List Granting agencies, Titles and numbers):

This project is funded by NASA. The grant project is HZE particle induced genetic instability/oncogenic transformation and their prevention. The agency number for this grant is NAG 2-1629.

	3.
	Proposed Date for Start of Experiment and Duration: We are planning for the experiments in Summer and Fall of 2004.

Ongoing Experiment:  FORMCHECKBOX 
; New Experiment:   FORMCHECKBOX 
;  New Facility/Equipment:  FORMCHECKBOX 


	4.
	Work Location (Building #, Room #s):

	5.
	Other Approvals (yes/no):

Recombinant DNA Approval by BNL Biosafety Committee:  FORMCHECKBOX 

Animal and/or Human Subjects:  FORMCHECKBOX 
  CIRC Number (s):                   IACUC Number(s):

Radiation Work Permit:  FORMCHECKBOX 

Other (List):  FORMCHECKBOX 
                                                

	6.
	Meeting with Experiment Safety Review Committee (date):

	7.
	Recommended for Approval:
ERC Signature:                                                                                     Date:

	8.
	Approval:

Chair Signature:                                                                    Date:

	9.
	Approval Date: ______                  Expiration Date (max. 1yr): ______

Comments:



	10.
	Attachments:


	11.
	FUA Change Required?  No _____   Yes______   Fire/Rescue Run Cards?

	12.
	NEPA Review? ?  No _____   Yes______   




Hazard Identification Checklist

Use this checklist as a guide to identification of hazards associated with your project. Then describe how each hazard will be mitigated or controlled in the Hazard Analysis section (IV) of the Project ES&H Review Document.  Double-click on the box and selected the "checked" option under "Default Value".

PHYSICAL HAZARDS

 FORMCHECKBOX 
Confined spaces


 FORMCHECKBOX 
Remote location


 FORMCHECKBOX 
Cryogens

 FORMCHECKBOX 
Fall hazards (e.g., ladders, elevated platforms, towers)


 FORMCHECKBOX 
Extreme temperatures

 FORMCHECKBOX 
Trenching or soil excavation
 FORMCHECKBOX 
Oxygen deficient atmosphere
 FORMCHECKBOX 
Noise > 85 bBA

 FORMCHECKBOX 
Material handling Equip (e.g., cranes, hoists, forklifts)

 FORMCHECKBOX 
Firearms

 FORMCHECKBOX 
Mechanical power transmission equipment (e.g., belts, chains, gears, rollers, rotating shafts)

 FORMCHECKBOX 
Powered equipment (e.g., woodworking or metal-working machinery, shears, saws, punches, presses)

 FORMCHECKBOX 
Electrical hazards (exposed conductors, large batteries, etc)

 FORMCHECKBOX 
Potential energy hazards

 FORMCHECKBOX 
Other (please specify) ______________________________________________________________

PRESSURE or VACUUM SYSTEMS

 FORMCHECKBOX 
Compressed gases (lecture bottles, cylinders, gas lines)

 FORMCHECKBOX 
Boilers


 FORMCHECKBOX 
Autoclaves


 FORMCHECKBOX 
Pressurized vessels or systems

 FORMCHECKBOX 
Vacuum chambers or systems with >1000 J stored energy

 FORMCHECKBOX 
Other (please specify) ______________________________________________________________

FIRE

 FORMCHECKBOX 
Open flames


 FORMCHECKBOX 
Welding


 FORMCHECKBOX 
Other spark producing activity

 FORMCHECKBOX 
Flammable/combustible liquids
 FORMCHECKBOX 
Flammable gases

 FORMCHECKBOX 
Explosives materials

 FORMCHECKBOX 
Strong oxidizers


 FORMCHECKBOX 
Pyrophorics


 FORMCHECKBOX 
Flammable solids

 FORMCHECKBOX 
Highly reactive materials, such as organic peroxides or inorganic peroxides

 FORMCHECKBOX 
Other (please specify) ______________________________________________________________

CHEMICAL HAZARDS

 FORMCHECKBOX 
Asbestos
 FORMCHECKBOX 
Explosives

 FORMCHECKBOX 
Herbicides
 FORMCHECKBOX 
PCBs


 FORMCHECKBOX 
Poisons

 FORMCHECKBOX 
Carcinogens
 FORMCHECKBOX 
Flammable Liquids
 FORMCHECKBOX 
Pesticides
 FORMCHECKBOX 
Peroxides formers
 FORMCHECKBOX 
Toxics

 FORMCHECKBOX 
Corrosives
 FORMCHECKBOX 
Flammable Solids
 FORMCHECKBOX 
Oils

 FORMCHECKBOX 
Pyrophorics

 FORMCHECKBOX 
Reproductive toxins

 FORMCHECKBOX 
Toxic Metals (arsenic, barium, beryllium, cadmium, chromium, lead, selenium, silver) 
 FORMCHECKBOX 
 Controlled substances

 FORMCHECKBOX 
Other (please specify) ______________________________________________________________

RADIATION HAZARDS

IONIZING RADIATION

 FORMCHECKBOX 
Non-fissionable radioactive materials

 FORMCHECKBOX 
Fissionable radionuclides

 FORMCHECKBOX 
Ionizing radiation-generating devices (x-ray sources, accelerators, or sealed radioactive sources)

 FORMCHECKBOX 
Other (please specify) ______________________________________________________________

NON-IONIZING RADIATION

 FORMCHECKBOX 
Class II, IIIa, or IIIb (visible <15mW) lasers

 FORMCHECKBOX 
Class IIIb (non-visible >15mW) or IV lasers

 FORMCHECKBOX 
Static magnetic fields >5G at locations accessible to personnel or static magnetic fields >600G at any location

 FORMCHECKBOX 
Dynamic magnetic fields >1G at 60 Hz or dynamic electric fields > 1kV/m at 60 Hz

 FORMCHECKBOX 
Radio frequency (RF) or Microwave sources exceeding 10 mW radiated output

 FORMCHECKBOX 
Infrared sources > 10 W

 FORMCHECKBOX 
Ultraviolet sources > 1 W

 FORMCHECKBOX 
Extremely low frequency (ELF) radio sources

 FORMCHECKBOX 
Other (please specify) ______________________________________________________________

BIOLOGICAL HAZARDS

 FORMCHECKBOX 
Pathogens



 FORMCHECKBOX 
Viral and Rickettsial

 FORMCHECKBOX 
Bacterial

 FORMCHECKBOX 
Fungal



 FORMCHECKBOX 
Parasitic


 FORMCHECKBOX 
Recombinant DNA

 FORMCHECKBOX 
Human blood, human blood components, or products made from human blood, human tissue, body fluids

 FORMCHECKBOX 
Animals

 FORMCHECKBOX 
Other (please specify) ________We will culture murine fibroblast________________________________________________

Significant Environmental Aspects Determination:

The following table provides the environmental aspects of BNL operations and the criteria that have been determined to represent "significance" for BNL. These criteria have been determined to be significant because of the current state of environmental performance, regulatory requirements, and community/stakeholder concerns.  The table is extracted from the Identification Of Significant Environmental Aspects And Impacts Subject Area on SBMS.

	Environmental Aspect
	Yes
	No
	Completed by ESD

Threshold
	Exceed Threshold (Yes/No)

	Any amount of hazardous waste generation?
	Yes
	
	1000 cc/run*
	No

	Any amount of radioactive waste generation?
	
	No
	1000 cc/run
	

	Any amount of mixed waste generation?
	Yes
	
	1000 cc/run
	No

	Any amount of transuranic waste generation?
	
	No
	If yes, exceeds threshold.
	

	Any amount of industrial waste generation?
	
	No
	NA
	NA

	Any amount of regulated medical waste generation (including sharps)?
	
	No
	1000 cc/run
	

	Any amount of radioactive regulated medical waste generation (including sharps)?
	
	No
	1000 cc/run
	

	Any atmospheric discharges that require engineering controls to reduce hazardous air pollutants or radioactive emissions that require monitoring by NESHAPS?
	
	No
	If yes, exceeds threshold.
	

	Any liquid discharges that require engineering controls to limit the quantity or concentration of the pollutant?
	
	No
	If yes, exceeds threshold.
	

	Storage, use and/or transport of any chemicals or radioactive materials?
	Yes
	
	Storage exceeds 250 gallons in one location
	No

	Any use of once-through cooling water and/or any organization utilizing greater than 25% of the total annual lab water consumption (>200m gallons/year)
	
	No
	Use greater than 200 million gallons/year
	

	Use of >25% total annual lab power consumption?
	
	No
	If yes, exceeds threshold.
	

	Environmental Noise
	
	No
	NA
	NA

	Soil Contamination
	
	No
	If yes, exceeds threshold.
	

	Soil Activation
	
	No
	If yes, exceeds threshold.
	

	Buried Piping or Ductwork
	
	No
	If yes, exceeds threshold.
	

	Sensitive /Endangered Species and Sensitive Habitats
	
	No
	Case by case determination
	

	Pine Barrens
	
	No
	Case by case 
	

	Other environmental aspects related to your experiment that should be evaluated (please describe)
	
	No
	Case by case determination
	


Biology Department ES&H Review Document
I. General Information

Complete this section to briefly describe the project, outlining the procedures and equipment that will be utilized and providing information with regard to project termination. Records pertaining to the project must be maintained as per the Records Management Subject Area.
A. Project Description

Title: HZE particle induced genetic instability/oncogenic transformation and their prevention (New Proposal)

Overview of Project

The overall goal of this proposal is to carry out mechanistic studies of genetic instability/neoplastic transformation induced by HZE particles and to develop potential approaches to reduce/prevent it. We will have the following specific aims:

1) To characterize genetic instability induced by HZE particles mammalian cells. We will study persistent genetic instability and bystander effects in cells that have been exposed to HZE particles. We will use the following endpoints: chromosomal aberration, mutation at a minisatellite locus, and mutation at an artificially inserted reporter (green fluorescent protein, or GFP) gene. The results will be compared with cells that have been exposed to low LET radiation such as (-rays. 

Hypothesis: HZE particle-induced genetic instability is qualitatively similar to those induced by low-LET radiation.

2) To study the potential role of HZE particle-induced persistent genetic instability in oncogenic transformation of exposed cells. We will use the well-characterized 10T1/2 cells. We will compare the frequency of oncogenic transformation between the clones that exhibit a persistently elevated rate of genetic instability and those that do not.  The endpoints will be foci formation in Petri dishes, ability to grow in soft agar. 
Hypothesis: HZE particle-induced genetic instability will significantly enhance oncogenic transformation.

3) To study the role of oxidative stress in HZE particle induced genetic instability/oncogenic transformation.  Both genetic and chemical approaches will be used study the role of ROS(reactive oxygen species) in HZE induced genetic instability/oncogenic transformation in mammalian cell lines. Using the genetic approach, we will generate cell lines that are stably transduced with the SOD (superoxide dismutase) and evaluate if elevated levels of these genes can reduce/prevent genetic instability and oncogenic transformation. We will also use the free radical scavenger NAC(N-acetylcysteine) to suppress general ROS to see if this will have an effect on HZE particle induced genetic instability/transformation. 

Hypothesis: ROS plays major roles in HZE particle-induced genetic instability/oncogenic transformation, and the instability/transformation can be reduced/prevented by the suppression of ROS.
In summary, the proposed study will provide a comprehensive estimate of genetic instability induced by HZE particles and the potential involvement of reactive oxidative stress in this important process. It can also lead to potential countermeasures that can reduce/prevent the genotoxic and caricinogenic effects of HZE particle exposures suffered by astronauts.

B. Experimental Procedures (list cell culturing, chromatography, protein purification, etc)

The procedures involved in the planned experiments are:

Mammalian cell culture.

Irradiation of cells

Immunohistochemical staining of cells

C. Apparatus and Operating Conditions

This section is divided into two parts. 

1. All scientific equipment 

2. Measuring and testing equipment
1. Scientific Equipment

Describe the apparatus, operating conditions and maintenance procedures that will be used. List special equipment (X-ray generators, lasers, radioactive sources, refrigerators, freezers, etc.) that will be used.  

	Equipment:
	Operating conditions (refer to manufacturer’s instructions, Standard Operating Procedures, RWP, etc)
	Maintenance/Monitoring  Procedures



	Tissue culture hood
	Standard operating procedures
	Refer to manufacturer’s instruction

	Freezer
	Standard operating procedures
	Standard operating procedures

	Refrigerator
	Standard operating procedures
	Standard operating procedures

	Accelerator
	Standard operating procedures
	Standard operating procedures

	Centrifuge
	Standard operating procedures
	Standard operating procedures


2.  Measurement and Testing Equipment

a) List in the following table, all such equipment to be used in this study (i.e. Balances, Pipettes, Radiation Measuring Devices, pH meters, etc...). b) Briefly describe or summarize any calibration or monitoring procedures you use for each piece of equipment.  Include stated accuracy, frequency, and calibration standards used.  For calibration standards, their trace ability (e.g., NIST) is required.  Equipment should be calibrated in accordance with the Calibration Subject Area.

	Equipment:
	Calibration/Monitoring Procedure:

	Balances, analytical and top weighing
	(i.e. under service contract to be calibrated annually)

	Coulter counter
	Standard operating procedure. Will also refer to manufacturer instruction

	
	

	
	

	
	

	
	

	
	

	
	


D. Discuss any transportation activities (either on-site or off-site):

Attach any procedures for transporting.


We will transport the following material both on-site and off-site:

Mouse fibroblast cell lines

Tissue culture medium

Pipettors

Plastic pippets

Plastic tips and tubes

Antibiotics for tissue culture

Sample holder for irradiation
D.         Duration and Project Termination
Describe the expected duration of the experiment and the experiment termination or decommissioning procedures, including disposal of hazardous materials, that will be necessary to return the laboratory to a condition suitable for other projects.  Note: A detailed work plan is required prior to decommissioning facilities:
The duration of the proposed experiments will last for 2 weeks at BNL. We do not anticipate that we will generate significant hazardous material. Therefore there will be minimal efforts needed to return the laboratory to a condition suitable to other project.

II
Materials Used and Wastes Generated

A.  
List materials to be used and wastes generated. Referring to the BNL Chemical Management System for a complete listing of the chemicals in your locations.  Include samples, chemicals, controlled substances, gases, cryogens, radioactive materials, and biological material. You may use generic chemical class descriptions for commonly used materials (e.g., organic solvents, acids, etc.).   List disposal methods.  Denote TYPE using the following codes;

Air Emissions:
  Point Source (P)  Emissions are discharged through a duct 

 
  Fugutive (F) Emissions evaporate into the lab 

Liquid Effluents:  Sink discharges of process wastes, cooling water, etc Sanitary (S) 




  Discharges to storm drains or recharge basins (ST) or cesspools (O)

Wastes:
  
Include liquid, solid or gaseous wastes that are collected in containers and sent to waste management: Hazardous (H); Radioactive (R); Mixed (M); Industrial (I), 

or disposed in the Trash (T); Regulated Medical (Med); Radioactive Medical (RadMed)

	ID
	Materials Used &

Wastes Generated
	Disposal Method Type

(code)
	Rad
	Non-Rad
	Quantity

Per Use

(provide units)
	Age Sensitive or special handling

	1
	Used tissue culture medium
	H
	
	
	200-700 cc
	N/A

	2
	Phosphor-buffered saline
	M
	
	
	200-700 cc
	N/A

	3
	Use pipettes and plastic tips
	Med
	
	
	100-300
	N/A

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	10
	
	
	
	
	
	

	11
	
	
	
	
	
	

	12
	
	
	
	
	
	

	13
	
	
	
	
	
	

	14
	
	
	
	
	
	


III. Environmental
A. Waste Storage and Disposal Practices

Describe waste management methods planned, including disposal practices (sink, hazardous waste, etc.), identification of waste storage areas and how wastes will be packaged and labeled. Waste must be handled as per the applicable waste management subject area (hazardous, radioactive, mixed, regulated medical).
Bleach will be added to the used culture medium and PBS. These will then be handled as regular waste that can be disposed through sink. 

For the used pippetts and plastic tips, they will be treated as medical waste, autoclaved and disposed off according to standard procedures.

B. Waste Minimization/Pollution Prevention
Describe how you plan to minimize generation of the wastes described in (A) above, and identify pollution prevention opportunities.  The  Pollution prevention and waste minimization subject area describes how to plan, conduct, and closeout work activities to eliminate or minimize the impact of their activities on the environment.
All of the personnel that will conduct the experiments are experienced in handling the type of work that is required. The major waste produced from the experiments will be tissue culture medium. We will take care that minimal amount of spill will occur.  If a spill of the tissue cultured does occur, we will clean up the spilled spots with the application of 75% ethanol or bleach.

The used medium will be collected in containers and will be subsequently decontaminated by bleach application.

IV. Hazard Analysis

Describe the hazards associated with the project. Identify the Engineering Controls (e.g., interlocks, shielding, etc), Administrative Controls (e.g., procedures, RWP’s, etc.) or Personal Protective Equipment (e.g., respirators, gloves, etc.) that will be employed to reduce hazards to acceptable levels. Utilize the ‘Hazard Identification Checklist’ (page 2 of this document) to assist with identification of potential hazards:
A. Physical Hazards (electrical, mechanical, noise, slips, trips, falls, material handling, etc.)
	Hazard
	Controls (Administrative, engineered, protective equipment)

	Not applicable
	

	
	


B. Chemical Hazards (fire, explosion, reactivity, irritation, corrosion, poisoning, asphyxiation, genetic, reproductive, allergy, chronic effects, etc.)
	Hazard
	Controls (Administrative, engineered, protective equipment)

	Tissue culture medium
	wearing of latex gloves

	
	


C. Radiation Hazards (Ionizing radiation-alpha, beta, gamma, neutron and non-ionizing radiation such as heat, light, RF, magnetic fields, etc.)  Include the storage of any radioactive materials.

	Hazard
	Controls (Administrative, engineered, protective equipment)

	HZE particles from BNL AGS facility
	Strict implemntation of BNL on-site procedure for the use of the AGS facility

	
	


D. Biological Hazards (Bloodborne pathogens, bacteria, viruses, parasites, ticks, etc.)
For recombinant DNA activities please list here and then complete the “BNL Institutional Biosafety Registration Document for Recombinant DNA research”(as required by NIH). Include the storage of any biologically hazardous materials:

	Hazard
	Controls (Administrative, engineered, protective equipment)

	Not applicable
	

	
	


V.
Emergency Procedures

Identify any emergency procedures that are in place or should be developed to ensure personnel safety and environmental protection:

VI.
Training Requirements 

List the ES&H training requirements that are required or recommended for personnel involved in the project (to be filled in with Biology Training Coordinator during experimental review meeting).  Other non-ES&H related training requirements are to be captured in the Performance Appraisal  process.  Training information and a required training checklist can be obtained from the BNL Training Web Site.
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