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STUDY SUMMARY

Title Trans-omics integration of multi-omics studies for male osteoporosis

Sponsor National Institute on Aging

NIH Grant Number 5U19AG055373

Study Design Cross-sectional study

Study Duration 5 years

Principal Investigator Hong-Wen Deng, Ph.D. Professor

Chief, Division of Biomedical Informatics and Genomics
John. W. Deming Department of Medicine

Center for Biomedical Informatics and Genomics

School of Medicine

Tulane University

Email: hdeng2@tulane.edu

Co-Principal Hui Shen, Ph.D.
Investigator Professor
Division of Biomedical Informatics and Genomics

John. W. Deming Department of Medicine

Associate Director, Center for Biomedical Informatics and Genomics
School of Medicine

Tulane University

Email: hshen3@tulane.edu

Study Center Tulane Center for Biomedical Informatics and Genomics (CBG) at Tulane
University School of Medicine.

1) gaining comprehensive insights into the fundamental molecular and
environmental mechanisms underlying risk of osteoporosis.

2) discovering novel pathways and druggable targets for therapeutic cures.

3) identifying (epi-)genetically susceptible individuals, so that future
preventions and interventions can be targeted to and based on individuals’
specific (epi-)genotypes.

Objectives

Number of Subjects 1,055

1) Caucasian or African American males
2) Aged 20-50 years

Inclusion Criteria
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3) Willing to visit the Center for Bioinformatics and Genomics' clinical
recruitment sites for obtaining objective clinical measurements, donation of 120
ml blood, and collection of a small amount of stool sample.

4) Willing to release de-identified genetic information derived from this study
into a scientific database, and share it with other researchers for use in future
studies of health/medical/biomedical purposes.

5) No antibiotic usage in the past 3 months.
6) No gastroenteritis in the past 3 months.
7) No major surgeries involving hospitalization in the past 3 months.

8) No intercontinental travel in the past 3 months.
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1. INTRODUCTION

Osteoporosis is mainly characterized by low bone mineral density (BMD) and its risk later in life can
be most powerfully predicted by peak BMD achieved at ages 20-40[1, 2]. Although women have a
higher osteoporosis risk, men suffer much higher morbidity and mortality rates following osteoporotic
fractures[3, 4]. The (epi-)genetic factors underlying e majority of the BMD heritability (>85%)
(especially those sex-specific ones) are largely unknown mainly due to the limitation of the technology
and approaches used[5, 6]. Studies focusing on male osteoporosis are rare[7]. Our General Hypothesis
is that: while individual omics studies (genome /transcriptome /epigenome) are useful, integrative trans-
omics analyses of multi-omics data will be much more productive and more powerful, in not only
identifying novel risk (epi-)genes/variants, but also most importantly illuminating their functions in
vivo in humans. The Overall Goal of this U19 program project (PPG) is to most comprehensively
identify/characterize (epi-) genes/environmental factors and their functional mechanisms for male
osteoporosis risk. We will pioneer a comprehensive and novel approach by investigating osteoporosis
risk factors simultaneously at the genome- (DNA), transcriptome- (MRNA and miRNA), and
epigenome- (DNA methylation) levels in males, while considering environmental factors. We will
assess sex/ethnicity/population specificity of the identified (epi-)genes. Furthermore, we will perform
in-depth functional studies for detailed molecular mechanisms and functional confirmation of specific
novel osteoporosis susceptibility genes/variants to be discovered. Particularly, in addition to the state-
of-the-art analyses of individual omics data, we will go beyond the horizon to develop/apply innovative
analytical approaches to characterize interactions within and across different omics (such as interactions
for miRNA-methylation, and regulation of mMRNA by DNA variants and by miRNA/methylation). We
will innovatively integrate such interactions across various -omics to identify/characterize (epi-)genetic
variants for male osteoporosis.

Identifying (epi)genes/environmental factors and their in vivo functional mechanisms for human BMD
variation, especially for men, is necessary and important for 1) gaining comprehensive insights into the
fundamental molecular and environmental mechanisms underlying risk of osteoporaosis, 2) discovering
novel pathways and druggable targets for therapeutic cures; 3) identifying (epi-)genetically susceptible
individuals, so that future preventions and interventions can be targeted to and based on individuals’
specific (epi-)genotypes. This PPG is expected to break new ground for its innovation, which serves as
a pioneering example to stimulate similar studies of other complex diseases.

2. OBJECTIVES

a. Recruitment: In total, 700 Caucasian and 400 African-American males with age between 20-
50 years, will be recruited from the subjects participating in the ongoing Louisiana Osteoporosis
Study (LOS) in four years. The BMD value will be ascertained by Dual Energy X-ray
Absorptiometry (DXA).

b. Phenotyping: includes measuring or ascertaining BMD and bone quality, body composition
(body fat mass, lean mass, and percentage fat mass), blood pressure, and other related traits
such as weight, height, age, race, lifestyle factors (e.g., exercise, alcohol consumption, smoking,
etc.), and medical and family history that may be relevant to osteoporosis.

c. Collect 120 ml blood from each of the 1100 subjects, which will be used for the PBMs isolation
(with 110ml of blood) and for measuring serum levels of vitamin D [25(OH)D] (with 10ml of
blood).
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d. Extract DNA and RNA from the PBMs. The extracted DNA and RNA will be stored in a -80°C
freezer, which will be used for downstream methylation and gene expression analyses to attain
the goal as specified above.

e. Collect a small amount of stool sample from each subject, which will be used for DNA
extraction. The extracted DNAs will be stored in a -80°C freezer, which will be used for
subsequent whole genome metagenomic short-gun sequencing.

3. STUDY POPULATION

We will recruit 700 Caucasian males and 400 African-American males with age between 20-50 years.
Finally, we recruited 655 Caucasian males and 398 African-American males aged between 20-51 years
old for this study.

3.1 The Recruitment Strategy

We have been implementing the Louisiana Osteoporosis Study (LOS) (largely supported by Tulane
University) at our clinical site since 2011. The study aims to build a population-based cohort (NOT
ascertained through targeted outreach to osteoporosis related clinics) to serve as a large sample pool
and database supporting our NIH-funded projects (e.g., U19AG055373, P50AR055081, RO1LAR050496,
RO1AR059781) for aging research. Thus far, the LOS has accumulated >17,000 subjects.

Our database manager will first screen the LOS database based on the selection criteria of this study
(see below). The clinical coordinators will then initiate the contact with the eligible subjects by direct
conversation when the subject is visiting our clinical sites for other projects (e.g., LOS), or by mails,
emails, text message, and/or phone calls. In addition, subjects who read about the study on our clinical
recruitment website (http://tulane.edu/publichealth/bio/clinical-recruitment.cfm) may contact our
clinical coordinator by phone or email for further information. Meanwhile, flyers will be sent to the
potential participants in the surrounding area and posted on websites, such as Craigslist, social media,
and our website. Postcards will be mail to the potential subjects. On average, $5/participant will be
given to the referrer once he/she refers at least two participant who successfully enrolls and completes
the MM study procedures. Since our clinic facility only has $10 and $25 gift cards, referrers will not
receive a gift card until they refer at least two participants. They receive a $10 Walmart gift card for
every 2 participants recruited or a $25 Walmart gift card for every 5 participants recruited. Each
participant referred can only count once. Each participant referred can only count once. There is no
limit to the compensation amount. During their conversation, phone call or email communication, the
clinical coordinator will briefly introduce the study to the subjects and ask if they are interested in this
study. If the subject is interested in participating in the study, a visit will be scheduled to our clinical
recruitment site (11" floor, 1440 Canal Street, New Orleans, LA 70112).

Subjects who need more time for deciding on participation will be allowed to bring the consent form
home and be asked for their willingness to be re-contacted by our research staff regarding their final
decisions.

One subject is supposed to participate in this study once, and our staff will be well trained to avoid
duplicative enrollment adopting the following strategies: 1) Current enrollment list of all previous
participants are available to our front desk and we will check full name and birthdate to avoid
duplicative enrollment. 2) We will check each subject's driver's license to make sure self-reported
identification information (full name and birth date) are reliable. However, duplicative enrollment
may still occur due to staff’s negligence, mistakes, etc. For duplicative enrollment, we will delete all
data and specimen samples collected from the second enrollment. The first enrollment data will be
retained for research usage.
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3.2 Inclusion and Exclusion Criteria

Individuals must meet the following inclusion criteria to be eligible to participate in the study:

1) Caucasian or African American males
2) Aged 20-50 years

3) Willing to visit the Center for Bioinformatics and Genomics' clinical recruitment sites for
obtaining objective clinical measurements, donation of 120 ml blood, and collection of a small
amount of stool sample.

4) Willing to release de-identified genetic information derived from this study into a scientific
database and share it with other researchers for wuse in future studies of
health/medical/biomedical purposes.

5) No antibiotic usage in the past 3 months.

6) No gastroenteritis in the past 3 months.

7) No major surgeries involving hospitalization in the past 3 months.
8) No intercontinental travel in the past 3 months.

We will adopt the following exclusion criteria to minimize non-genetic influence on bone mass
variation, so as to empirically enhance the chance to detect individual genetic factors for bone mass.
The same criteria are being used in our ongoing LOS study.

1) Serious residuals from cerebral vascular disease;

3) Diabetes mellitus, except for those controlled under medication;
4) Chronic renal failure;

5) Chronic liver failure;

6) Significant chronic lung disease;

7) Alcohol abuses as defined by those who drink alcohol regularly and cannot control
themselves and get drunk at least once a week;

8) Chronic obstructive pulmonary disease (COPD);
9) Corticosteroid therapy at therapeutic levels for more than 6 months duration;
10) Treatment with anticonvulsant therapy for more than 6 months duration;

11) Other metabolic or inherited bone diseases including hyper- or hypoparathyroidism, Paget's
disease, osteomalacia, osteogenisis imperfecta, and hypochondrogenesis;

12) Rheumatoid arthritis, except for minor cases that involve only hand joint and wrist;

13) Chronic gastrointestinal disease including celiac disease, postygastrectomy, Crohn's
disease, ulcerative colitis, liver transplant, and cirrhosis;

14). Upper or lower limb loss or disability;

We will not exclude people with a diagnosis of idiopathic osteoporosis, or those on calcium
and/or vitamin D supplements. However, information collected for calcium and/or vitamin D
supplements may be used as co-variates in analyses.

Given that blood monocytes are also essential component of the immune system, we will adopt the
following additional exclusion criteria in order to minimize the effect of diseases or conditions, which
may potentially lead to monocyte gene/protein expression changes:
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1) Autoimmune or autoimmune-related diseases: systemic lupus erythematosus, multiple
sclerosis, Graves disease, Hashimoto's thyroiditis, myasthenia gravis, Addison's disease,
dermatomyositis, Sjogren's syndrome, Reiter's syndrome.

2) Immune-deficiency conditions: HIV infection, severe malnutrition, splenectomy, ataxia-
telangiectasia, DiGeorge syndrome, Chediak-Higashi syndrome, job syndrome, leukocyte
adhesion defects, panhypogammaglobulinemia, selective deficiency of IgA, combined
immunodeficiency disease, Wiscott-Aldrich syndrome.

3) Haematopoietic and lymphoreticular malignancies: leukaemias, lymphomas (Hodgkin's
disease, non-Hodgkin's disease), myeloma, Waldenstrdm's macroglobulinaemia, heavy chain
disease, leukemic reticuloendotheliosis, mastocytosis, malignant histiocytosis.

4) Other diseases: influenza (within one week of recruitment), active periods of asthma.

Subjects will only provide verbal confirmation of their HIV statuses for determination of study
eligibility. HIV testing will NOT be performed on their blood samples.

4. PROCEDURES

The blood collection will be performed at our clinical recruitment site (11" floor, 1440 Canal Street,
New Orleans, LA 70112). The clinical visits will be coordinated by the clinical coordinators for clinical
measurements and experimental procedures. The clinical coordinators will also arrange for immediate
transport of blood samples to the PI Dr. Deng's laboratories on the 3' floor at Tulane JBJ building in
New Orleans for downstream cell isolation experiments.

4.1 Questionnaire survey

For each study subject, information on age, gender, racial/ethnic background, medical history, family
history, alcohol use, diet habits, smoking history, etc. will be assessed by a Louisiana Osteoporosis
Study Questionnaire, Metagenomic Study Supplementary Questionnaire and a Food Frequency
Questionnaire.

4.2 BMD and body composition measurement by DXA

If the subject had his previous DXA scan within 3 months, then no DXA scan will be administered to
this subject in this visit. The subject's BMD and body composition data from the previous DXA scan
will be retrieved from the LOS database.

If it has been greater than 3 months since the subject's last DXA scan, we will need to re-measure the
subject's bone density.

We will measure BMD at the forearm of non-dominant hand, spine, left hip (or right hip if the left hip
has metal implant), and whole body. Before obtaining DXA measurements, we will explain to the
subject the position for each scan, referring to the guide photographs showing positions for accurate
measuring. The subject will have learned before the visit to wear a non-metal, bone-scan-friendly outfit,
without metal fasteners or zippers. The subject will need to remove any nylons/hosiery, as well as any
metal fasteners. In the event a subject arrives without such clothing, disposable gowns and footwear
will be available.
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For spine BMD, the quantitative phenotype will be the combined BMD of the Li.4 vertebrae. For hip
BMD, it will be the combined BMD of the femoral neck, trochanter, and intertrochanteric region. For
each subject, BMD (g/cm?) of the lumbar spine, hip, forearm, and total body will be measured by the
DXA machine housed in our clinical recruitment sites. The DXA machine to be used in this study is the
Hologic Discovery A system (Hologic Inc., Bedford, MA, USA). The machine will be calibrated daily.
Software and hardware will be constantly kept up-to-date during the study. All DXA reports will be
scrutinized for artifacts and confounding features such as significant scoliosis and osteophyte formation
in the spine. Those reports with significant confounding features will be excluded from the analysis.

The Hologic Discovery A system DXA machine also performs body composition analysis, reporting
body fat mass and lean mass in grams. We will calculate percentage fat mass as the ratio of fat mass
divided by body weight (the sum of fat mass, lean mass, and bone mass). Similarly, percentage lean
mass can be calculated as the ratio of lean mass divided by body weight.

4.3 Volumetric BMD and bone quality measurement by QCT

To have amore comprehensive bone health assessment, we will also measure volumetric BMD (vBMD),
including cortical and trabecular bone components, at the proximal femur for the selected subjects, by
QCT scan with GE Discovery* CT750 HD system at Tulane University Department of Radiology.

Furthermore, we will conduct finite element analysis (FEA) to estimate bone strength based the QCT
data obtained. FEA is an engineering method that uses mathematical models to define how a structure
or material will react to stress when loaded. FEA was recently applied to estimate bone strength by
incorporating information about the geometry and density/distribution embedded in QCT bone scans
and the loading conditions known to cause fractures.

4.4 Blood collection via phlebotomy for whole genome sequencing, RNA, DNA methylation,
metabolomics data

Blood (120 ml) will be drawn by trained research staff. Samples will be temporarily stored in room
temperature and then quickly transferred to Dr. Deng's laboratories at New Orleans for PBMs isolation.

If for some reason we are UNABLE to collect the full amount of 120ml blood from the subject, then
the subject will still receive up to $100 Walmart/Amazon gift cards for the visit. At that time, we will
ask the subject to return on a different day so that we may try again to collect his blood. The subject
will receive another $50 Walmart/Amazon gift card on the returning visit.

4.5 Stool sample collection for metagenome data

The study subjects will be given a self-collection kit to collect a small amount (~0.5 gram,
approximately the size of a green pea) of stool sample at our clinical site (if possible) or at home. If the
subjects choose to collect the stool sample at home, we will also provide him a mailing package and
ask the subjects to mail the stool samples collected in the kit back to us within 7 days after their clinical
visit.

If a subject chooses to collect the stool samples at home, then he will receive up to $100 (for clinical
measurements and 120 ml blood donation) Walmart/Amazon gift card after the completion of his visit
to our clinical site. We will ask him to mail the stool samples collected in the self-collection kit back to
us in 7 days (we will pay the mailing fee). The subject will receive another $50 Walmart/Amazon gift
card after we receive the stool samples. If we are not able to extract DNA from a subject’s stool sample
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due to insufficient amount of stool sample, absence of reserving liquid, etc., we will ask the subject to
donate an additional stool sample upon his agreement. The subject will receive another $25
Walmart/Amazon gift card once we receive another stool sample.

For subjects who choose to collect stool samples at home, we will remind them sending back their stool
samples by sending emails and/or text messages to them on the 2" and 4™ (if not receiving their stool
samples by then) day after their clinic visit. If we don't receive their stool sample by the 7th day after
their clinic visit, we will send the reminder email and/or text message to the subjects once a week for
additional 5 weeks (or until the stool sample are received).

4.6 Grip strength

To assess subjects’ physical function, grip strength (kg) will be measured by a dynamometer for the
dominant hand by a trained staff.

4.7 Wet Lab Experimental Procedures

The 10ml of collected blood from each subject will be used for measuring serum levels of vitamin D
[25(OH)D].

The rest 110ml of blood samples from each subject will be used for PBM isolation using the
LymphoprepTM (Greiner Bio-One, Monroe, NC) and Monocyte Isolation Kit Il (Miltenyi Biotec Inc.,
Auburn, CA) following the manufacturer's instruction. DNA and total RNA will be extracted from
PBMs by using the AllPrep DNA/RNA/Protein Mini Kit (Qiagen, Valencia, CA) following the
manufacturer's instruction. The extracted DNAs and total RNAs will be stored in a -80°C freezer, which
will be used for downstream assays.

Whole genome DNA methylation profiles will be assessed by whole genome bisulfite sequencing or
other comparable approaches. Targeted DNA methylation analysis for specific genomic regions will be
assessed by Sequenom EpiTYPER methylation assays or other comparable approaches. The mRNA
expression levels of selected candidate genes will be assessed by real-time RT-PCR. Molecular and
cellular functional assays will be conducted on cultured monocyte cell lines.

DNA will be extracted from the stool samples using the MoBio PowerFecal DNA Isolation Kit (MoBio,
Solana Beach, CA) following manufacturer's instructions. The extracted DNAs will be stored in a -
80°C freezer, which will be used for subsequent whole genome metagenomic short-gun sequencing.

Note: More than one clinic visit/visits may be needed to complete the “Procedures”. The additional
visit/visits may result from the following reasons: 1) subjects would like to complete different
procedures at different time, such as collecting stool samples at home, instead of in the clinic facility;
2) the quantitative computed tomography (QCT) scan will be conducted at Tulane University
Department of Radiology. Based on the availability of study subjects and available spots of Tulane
University Department of Radiology, the date for QCT scan might differ from the date of the visit to
our clinical recruitment site; and/or 3) if we are UNABLE to collect the full amount of 120 ml blood
from a subject, the subject will be asked to return on a different day so that we may try again to collect
his blood. We have decided to collect additional information from our currently enrolled participant to
consider the effect of external factors on the gut microbiota. Therefore, currently enrolled participants
who agreed to be further re-contacted will be re-contacted by our research staff for collecting the
information that our research needs. The additional information includes:

1. Whether the participant had taken antibiotics in 3 months of the enrollment date.
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2. Whether the participant had gastroenteritis in 3 months of the enroliment date.

3. Whether the participant had major surgery involving hospitalization in 3 months of the enrollment
date.

4. Whether the participant had traveled intercontinentally in 3 months of the enrollment date.
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LIST OF SUPPLEMENTARY FILES

Supplementary file 1: Questionnaire survey

Metagenomic Study Supplementary Questionnaire

ID: LOS ID:

SUBJECT INFORMATION

First Name Middle Name Last

Name

Blood Type (Please circle): A/ AB /B /O /Unknown

Occupation:

Marital Status: (] Single [ Married [ Widowed [ Separated [] Divorced

Do you have children? 71 Yes [JNo Age of
children
Primary Physician Date of last physical exam

Have you travelled recently in the past 3 months? [1Yes [1No

If YES, where is your last travel destination?

Last travel dates (from MM/DD/YY to MM/DD/YY)

If you have changed address, phone number, or email address since your last LOS
visit, please fill following information
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Address

City State Zip:

Please circle your preferred method of contact: Home Work Cell Email

Home Phone ( ) - Work Phone ( ) -
Cell Phone ( ) - Email

address:

Please circle your preferred time to contact: Morning (8-11am)  Noon (12—1pm)
Afternoon (2-5pm) Evening (6-9pm)

CLINICAL INFORMATION

1. Have you used (oral or intravenous) antibiotics in the past 12 months? [J Yes []
No

If yes, when was your last-time usage? (MM/YY):

2. Are you currently taking any probiotics supplements (e.g, Culturelle® Digestive
Health Probiotic Capsules, Align® Probiotic Supplement, Nature’s Bounty® Ultra
Strength Probiotic 10, Schiff® Digestive Advantage Probiotic Capsules, etc)? O
Yes TNo

If yes, please describe:

Since when (MM/DD/YY): (Approximate date is
allowed, e.g., MM/YY)
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How often? (select once)

1 once daily ] once every 2 days 1 once a week O
Other

If you are not currently taking probiotics, have you taken any probiotics in the past
12 months?

Yes [0 No

. Are you currently taking any gastric acid lowering medications (e.g, Prilosec,
Nexium, Prevacid, Dexilant, Protonix, Zegerid, AcipHex, Vimovo, Prilosec OTC,
Prevacid24, etc)? 7Yes [INo

If yes, please describe:

Since when (MM/DD/YY): (Approximate date is
allowed, e.g., MM/YY)

How often? (select once)

[] once a week [1 More than once a week

If you are not currently taking acid lowering medications, have you taken any acid

lowering medications in the past 12 months? [JYes [INo

Please indicate your mode of birth (select one)
a. How? 1 Cesarean section 1 Vaginal "1 Don’t know

b. Where? "1 Hospital/Clinic IHome "1 Don’t know
. Were you breastfed during your infancy?

1Yes [1TNo H

Don’t know
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If yes, can you indicate how long? (select

one)

(1< 1 week

[1>1 week

(1> 1 month

8. Can you indicate your average stool frequency? (select one)

1 twice (or more) daily

every 2 days

1once daily

1 <once every 2 days

> 1 years

] once

9. Please classify the form of your stools (select one) on the Bristol Stool Scale:

1 Type 1
1 Type 2
1 Type 3
1 Type 4
1 Type 5
1 Type 6

I Type 7

DIGESTIVE HISTORY

@ Type7

Separate hard lumps

Lumpy and sausage like

A sausage shape with aracks in the surface

Like a smooth, soft sausage or snake

Soft blobs with dear-cut edges

Mushy consistency with ragged edges

Liquid consistency with no solid pieces

1. Do you associate any digestive symptoms with eating certain foods? [7 Yes [1 No

If yes, please describe:

2. Have you taken laxatives in the past 3 months? [ Yes

If yes, what type/brand and how often?

Type/brand

(]

No

1 4+ days/week

3. Have you been diagnosed with a digestive disease/condition?

[ <4 days/week

[Yes
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[’No

If yes, please indicate your disease(s) from this following list (Multiple choice is

possible):

1)
2)
3)
4)
5)
6)
7)
8)
9)

Barrett's Esophagus
Diverticular Disease
Duodenal Ulcer

Dyspepsia
Gastric Ulcer

Gastroesophageal Reflux Disease

Hepatitis

H. Pylori infection
Lactose Intolerance
10) Pancreatitis

N Y Y Y O B

11) Others digestive diseases? (free

text):

4. Please indicate how often you experience the following symptoms:

Heartburn COften
Gas COften
Bloating COften
Stomach Pain COften
Nausea/Vomiting [1Often
Diarrhea COften
Constipation COften
DIET HISTORY

[JSometimes
[JSometimes

CISometimes
[ISometimes
[ISometimes
[ISometimes
[ISometimes

[JRarel
[JRarel

\/
[JRarel
\/
[JRarel
\/
[JRarel
\/
[JRarel
\/
[JRarel

\/

1. Are you currently following any special diet or having diet restrictions or limitations

for any reason (health, lose weight, cultural, religious or other)? ] Yes

If yes, check the following that apply:

" Low Fat
1 No Gluten
1 No Dairy
1 Other

1 Low Carb
] Vegetarian

[1 No Wheat

"1 High Protein

CJ Vegan

1 Weight Loss

1 No

[1 Low Sodium

(] Diabetic
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2. Are you currently taking prescribed or over-the-counter medications and

supplements to lose weight or control your current weight?
"INo

[1Yes. Please list all related medications and supplements

3. Inthe past 12 months, have you tried to lose weight or control your weight by

taking special diet, medications, or supplements?

1 No (skip to the question 5)

1Yes, please describe all the methods that you tried

Diet Type , Duration (from MM/YY to MM/YY):
Diet Type , Duration (from MM/YY to MM/YY):
Diet Type , Duration (from MM/YY to MM/YY):
Medication/Supplement , Duration (from MM/YY to
MM/YY):

Medication/Supplement , Duration (from MM/YY to
MM/YY):

Medication/Supplement , Duration (from MM/YY to
MM/YY):

Other , Duration (from MM/YY to

MM/YY):

4. If yes to number 3, did you lose weight?

1 No
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1Yes. How much weight have you lost? Ibs.

How much of this weight, if any did you gain back? Ibs.

5. Which meals do you eat regularly, check all that apply:

U

0
U
0

Breakfast 0

Lunch [

Dinner/Supper O
Snacks (times/day )

6. Check all that apply:

U
U
U

7. Please list any food allergies, sensitivities or intolerances

My family eats most meals together

Family meals are served at regular times on most days

Another member of my family is on a special diet or is trying to
lose weight. Describe.
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Supplementary file 2: Food Frequency Questionnaire

FOOD AND ACTIVITY QUESTIONNAIRE -
|
|
- 4
|
|
|
|
|
|
|
|
|

~ |
Duc et ABROUT YOU -
|
s I X AGE WHIGHT  HEREHT -
ARBOUT THIS SURVEY Mk pands foai nches  mm
Pl arowar anch queation a basl you cen. FPorreie | | | | -
Esfimabe i you arem™ sune. -
H dpmpla, are you -
» BETAEH THE LAST BAGE OF THIS DEOKLET. ool 3 -
Thesa ame your partion pichres. . 'mlllmT :
= USE GHLY & NUMBER 2 PENGIL. fiag -
# FILL IN THE CIRCLES COMPLETELY el higrranpsa -
amsa compkebaly [T pou maka ary changas -
|
|
|
|
INSTRUCTIONS -
Thitk lorm I8 aboul ke foods you uaually el TRk abood yaur usual inteks cear R kst yearn, This ingludes all -
maals oF snacks, ab home, In 3 restaurant, 35 coim-out -
Plesse ball us :
1. HOW OFTEN, on avanage, dadl s sal the ol -
OO HOT SKIF any foads Mark “Newar”  you didnT aal any of tha oo -
2. HOW MUGH  of the lood did yod usually i on the days you als #? -
Sametimes wi ask how mush™ as &, B G o O LBOK AT THE PORATICH MCTURES, -
Pick tha pectuna that kooks thia mast ke e saning si2e you usualy sat -
(¥ you dort Fave piotures: &=14 cup, B=12 pup, C=1 cup, D=2 cups.} -
|
3, WHAT TYPET For soms oode we sk B bype (oew-lal bw-sgar, ] near the and of B aunssy, -
|
EXAMPLE:  This person dmani orange juios fwion a wook, and had one glass oach Time. -
Cince B wesh this peeon ate 3 CO-gzed sereng of cold cersal (aboul 1 cuph -
|
STIE | [' HOW MUCH on thoss davs? ] -
- E EE POTTON EUTFICTIRS A RCE | T
ohGE | mhET | T -
B | -
ki -
CIaNga juica - k e -
1 ' k| L | -
Which
Cold caneal - Bl A : i
o 1 1 n -
SERIAL ¥ -
|
- - -
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|
|
== EGGE and DAIRY FOODS
|
mm |Breakfast sandwches or breakbas] e
o [Eummine wilh Bggs of el  nday
= | Qi g3 e SeamEled Of bolad, o 3 ‘ -y = ||. oy
- ouicha agf substiulas) - - . - mRady ] X i
= igurt (fid fredan poguet) - ; ] L |Ir =
- L] [ =]
= |Cohiage chaisa, iootia chamss - - - - |b —
- X | [ B
r - - - Mo
Croaim cheso di L | L 1
: c , &OUr cream, dps |} whpaws
mm |Chease shoed cheesa, chooss
um |SPTES, including in sandwiches and . > . o o A
- quesscilaz - : B . ey 3 1 2
== | CEREALS. GRAMS, BREADS
— | o carsals, ANY KINDL Ik e ) [ =
o |Makns, fner carcals, swedtaned camaks ol i £ b
mm |D@maal, or whobe grain corgal B - 2 Wkl
o |'fihoztena or Ralsion - b Bl P
Gt of wial, commeal mush » ] L 4 - —
: i5, Craam oo m 3 = 3 = > o g
== |pik or mik subssluies on cereal . = ' J_;"-.".'
|
BT fi0E, OF g madks wilh i R | Hewoman
- (EFCHTY MR = el in 3 gwy a = b
mm |G rice, of dshes made with whing r o o L 3 [k Heey Pk
o 728, Nk nios 2nd baans Ly ], ' iy P4 o
e a2 : b
: Farcakas, waflkes, Franch inasi, cmpes & .'E'F" } |h am : ; S
| EraARIAET puliieg, e muling, scones, AT o
o |FeEsat oils, Danish, Pop Tars, l.'_-'-'H S | e
= |pan duke = 3 - ol
| Bizmuts. rot counting beeskiysd e R - |" Him
- aachw e o il imw Tme & []
= | Corn ensd. Hins, hush o g | nun
- com mutine, pupplss b pemimadw iy 5 3 a
Hamburgar bins, holdog buns, . =i
: iutﬂTﬂEMh:ﬂ.ghl‘lﬂ: e |.I Hm wm F 3
Bageis or Engish mubins, dirmer mils, - \ | Hew
: piiE, nean » i 1w Fl 3
- Tortilas (nof coundng in facos or - |.. Sy iy
o (TR ks S M S S
- b, cdark, whioks witsal, and whix ) oy
- WOU Mz In sandwichos ' hﬂumn 3 i Y
m | FEGETABLES
|
am |Broocol, Chinese brooool, or Brussols |.. Hew
- sprouis il i " - [
Carrots and mixed segetabios i
: comaining camis |.l il T & I T
o
Ly |
: i |h ek LN I | -] B
= |Groon boans, Sinng boans, roon poas |}~ —t > 20 o
|
Corked praans lias spinach, collards, Hew
: LLrnip graans, kale, msiad groons A L = ¢ o
|
L1 || m [ | il 7
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A 21 AT HOW MUCH 2 thoge dawa? |
TONEH | ORCE | RS | BNEE | TR TS | T e rarsl| ==
e | | | -
— |
Cabbage, oole slam, Chinpse cabbage [ -, 0 O O
= -
Chepsar 3nka walh lilugs oF sy Hew
spinach » il T PP rpee— :
S How
H'El- H:l E h‘ "’ e L) 1 H :
A HHP'; h' taslmp=ar 1 ry 3 3 :
&DCa00, a0 [ Py
d o h' tadmpEer r » 1 :
Hiw
Sweed polaioss, yams Bl o G 2 S :
Franch ks, homes frias, hash broens, b iiew -
labor iots ek I [ [ E |
Potaloes pgl ined, §or baked, boled, b Hew -
mashad, or in sew or polako salsd ak PR SR
Ay cthar vegelabie, bka squash, Hir
Cindiflowes, peppans. ok, Nopaes r ¥ oma 77 TG -
FRUITS F -
F. = -
How afien da you eat the fellewing 2 Rens, jusd during ihe sureens Ssontis when they an in seaEcn? -
Fu PR -
Wabarmabon, canisoups, honoydoe, | How
other mekns. n ssason whaal » Tt i 8§ B B :
Sirwberries or other Dernies, 0 | T e Hecer
pre=tn A o A I =
How ofien do you eat the following frafis ?Wmm -
or frozen frutts. Only inclede canned or | when renk B -
T, . . o A
B 5 5 i : » N din wa 1 3 :
u B B oy
Appiag OF (RETE 3 'Y hady = - : :
: F Hew
Cmnges, langenines, grapalnsi i k L T :
Peaches and necl ot toe -
a Arines 5 Pl maw W P -
&y othar frash i, llsa grapes, b I -
plums, mango, Trult sa s S N NN
Rataire, . irear driead i Hew
tair, dukes | ui Fl e 2 2 :
Eanned frut, ks spplesaucs, frt b How -
cockial, camred peaches or preapphs | Tak OO -
WEAMES, TOFLL, arel MEAT SUBSTITUTES -
include oss axten alone, or in mized dighee liks burrdtes, chill, glir-iry, saisd - -
Railried Deaing, Dedih Duming, of 1 s -
humimis rewh i u = El
Pinio boans, baok boans, kdnoy iiow -
baans, baked beans, kenbs L o = . & t |
Tofia oF tempah - -
PR T T 2
Mai subiailubic, Ik sadgie ! -
chickan, wagalanian bt dogs b How -
of wogetanan lnch meats e T .
= -
|
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RN HOW MUCH on ihese des?
CE | O | MR | WD SIT MITTION ST MYGTIS PO &-B-C-1
S0UPE. MIXED DESHES,
and ROODLES —
Spil poa, boan, of lentl soup [ ] J O C
Vegalable st vegalable bedl agup,
oF HoATHA 1D RO 5 [ [
Any othar soun, incluedng cricker
rocdks, cream =oups, Gy Ep-\.'l -SRonp, b
e T
Picra or preea podhsts |.‘ J - 5 - &
Miatroni and chanss |'* s T G
Spagnedi. lasagna, oiher pasta wifn : |
oMo sRce 4 i G B
Qe ncllas like lain pasla, pesla |.,
AERd, BOpA SRA i@
Egg mle, won lons, aamouas, |., '
aimpansas i E] a i
MEAT and CHICKEN >
Famburgees, chesssmngens, urkey |., Hom
bunger, i home or bom & meeataumn) P e il
Mot doge or dnner sausags o Polish, |F Hiw
Iban, chicken appls - i i PR
Bacon or breaklas! samsage |.' “pecar' T R S
Lunch mazals ke bologna, slioed ham, |., [YS—
shoed urkeg. salami e 1 3 a 4
Maal koal, maai bal ks |h- = == =
Siesk, mast beef, pol mast, including |., Hum
in Imzan dirrens o sarchwiches e G § 4
Tacog, Burins, enchiledas, taraks, |.. How
maadan, with meat o chicken rech A @m_ & o
Rilig, apaneribs |" e & m_c_®©
Fﬂtchmmmmummm i How
{mcluding for breaklast] |.. Farkh a 1 ] -]
Any ciher bagl or pork dish ke sl.w.l,
E:nl:llnh comed best mash, ohil, How
burges Helper, curry Bl wen i & b
Livar, imchaging chicken ivers or |., Hur
| Pafarmi il s a ] i
Pigs st reck bones, outails, fongue, |._ How
chitling mh L 8 3
Wil laimh, , daar maal, oihes How
Zaime et .. rch i 5 =
Bl cricdeean |rI-IHI.I-ﬂ ek [r—
Ehdl.ﬂn naly ’ b -'.: i ‘I—J 3 i
Boasted or brolled chicken or turkey [ J ::""ﬂ, -
R
= 2l
MrMHr:nmu_ﬂu%dkh, T
chickon stow or curry, chickon salsd, How
sirfry, Chnese choasn dshes b Tiacti % B ©
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ArTe 13 z | a4 | s HOW MUCH on hose dave? |
_m-ﬂ_--m[___m“m -
FIEH, SEAFCOD - W |-
— -
Crystors - -

-
Sheitish like shemp, scalops, mab A
|
Tors, lung salnd, s casseeoiy Ml wmers 5 5 -
-
Saman, mackenel, =ea bass, fgul. b Hew -
abechnag, B, witoul bosadicg ek L 8 6 b | oo
Friad Teih, e slicks, Tah sandwich, p| = -
beaded fhais mah 8 8 6 b | oo
#y other fish L gl D o o |
|
HUTS, SEEDS, SHACKS -
|
Paaniil Bular of ot it Bubiers W | s —
by ] 1 I 1 -
Walmas or flae sesds (don| count p| e -
Mz et i) s o T T PR T
Paaniils, ausflinses e, Shar fuds -\.:"- F i -
o aRidls s rach . [ [ ® |

E of profiein baes, bk Power Bar, . | o Hew
mmm Luna, Scuth Besch, . _.\_:' o » W Ml L :
Alhing R -
Breakfast bars, cereal hars, ganola L e p| e -
bams |0l snsegy or protein b B F % Ty [ -

i, ™

pogem T ol RS -
o -

Wil iy crackass, ke Whaat Thins, % o Hew
Rrscblrisg, Fyaita, Wasa & T gl Plomen OGS :
&y ciher crackers, ke satines, Aitz, A et p| e -
Cheoz-hs, cheese-iled pretzels T | o, el S SR N
Tertils chips or com chips. ke Frikos, 7 e ﬂ:‘h b How -
=, Garn nuts ] e S R S S

Ay plhar srech chips, o polsio gt o liew
i, Chanlos, Chas s T R =
SEWEETS AND DEESERTE --f b -
s -
Canuis [ ] fw -
— imed el F ] -
Cake or snack cakes bke cupcakes, p| Hewrare -
Taankies, pound caks. banana bresd PER e w33 |
Cprkiag, e s i -
h “ L= | A ke I -
Pumpkin pis, Swest potalo fia Bl e o O O O
-

olhir pha o pobider, Including Tasl Hirse vy
J:I'll-.llrr:ll:llﬂl. snack pies i Fl wwem’ D -
Ioe cream, ion cream bans, fsozen p| -
wogurd, fasl booad mikzhakes il n e e |
Prackting Guslin, nips puadiveg s ] - P
-
Chidal ks oF oifer v aaucas of ¥ _":; -
ST, ON 08 CFEaM o, i, = -
-
=

PLEASE DO HOT WIRITE N THES. AREA, -
! SO 3 SERIAL # -
|
PAGE & | | L -
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| | v o | s s | | (o SR AT
L i
Popaizkes, milie, Troxan il bars,
Shushies, bt ddont oowuni o . = . . Huwm
sugares| : Bl e . c o
Chooslals -:andr.-;arﬂhﬁra ks - ) Far e
Snicharm, Hesshay's, MEMa _ UL BT IR T I
#ny cthar candy, chocolale,
likess gl canddy, 1L TRV, ﬂﬂllﬁ . .- o Fur
iﬂrﬁrﬁuﬂu wﬂmm.m&-m GLm UL R el
BFREADS, SALCES, OTHER FDOOS
Margarning (0 e o bread, fios,
uﬁ;Ehhﬁ.u nﬂﬁIILuﬂ |.I rl-m 1 P
Blumar ol sargarna) on Brsard, ries, | Hew
wiacpatn g, of ot Foodds » I-"'m i B4
Ve oy
Mayunnaess. sandwich spreads |P b ERLE
Kstchup, saksa, ohil s=auos, chill }_’- .. Herwe rmry
PEppaE b il F] ]
d 3 Herwe rmiaery
Mustard, barbaous SALCE, S0y Saucs = |I- sbegees "
Gy, or cther rich sauses. bke &fredo, P |P‘ i L
whils spuss, moks, peama 2ausEs il Py I 3
T )
Jam jely, marmalads Nl . J’:;" |.' B oy - = =
[ |
II'-;'Irl_ln::li_'.:::-. pickied vegeishiss, ssseraraut, | .5‘* _d"'h_ :;u ||. ::-. ; o .
1 ]
Salt, added 4o your food &t $e @bk e o ' |..“:r;-.'r
1.'1" o -ldj’ T =
BEVERAGES :__.;:" = H_‘-T“.’
WS ]
Chocolals milk, cocos, bt choomlste o | irmmes = D
Gilaszes of mik or soy mik. (oo F o E [—
Gourd 1, in Goffes, NN L [
nﬂf'“l_llﬂ‘:]mﬂ m B, OF - q.\f b A : : :
Meal sepdacement drinks lie Sim -
Fast, Ensws. or high proten dneks or IWr“-':r"
Dﬂ'-ﬂ'F!- — 4 ] i
e rmirg
Tormaln juics, ¥-8, cthar wsgetabie juice b l!!_E!! = .
Fosal 0% crangs juios or geagedirul
juse. DT Bent Crange soma or b
unry Dakigh!. B weriem 2
O 1005 juices, ke appla, graps, Ficm ruiry
SO0 Irut Sthnte, of Wk Sl |'E a s s
Hi-C, oranseony juioe cockdail, Fiinm iy
Hawnian Punch, Tang |.I _"?ﬁ 1 13
Grinks with =ome jucs lke Sunny |., el
Dhlighl, Kraadsan | w0 v &
Ied tea, humeerags, rmlan o botisd |, =
Il Nadlan, Lighon, Snappks, Tazs | ey 19 P ]
I VE-curcn bodith
Giaorasa, Poswaraida, of cihar spors an — VE-smiciih
drinks 'l LI ] 2 TEeourey bty
2 EH-cures bodthen
- - - PAGE 6
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HOW MUCH o those davs? |
SEE FORTHS 50T PICTOES OB A-B-Ca | T
|
1 F-zuree o L
How P
Ensngy drinks b= Ped Bul, Rocksiar, = =18 e -
Mansins B[ gey 1 20mrcn oo -
B SERCE OF MRONS L
Hocad A, lmmcrade, trull favoned B -
v ] . il avo Hop 115w [zofi] N
drinks, fke Crystal Light, alok, bl g -
hornsata (not oed tea) s
Y merann e raan -
1zcm= ]
Soft drinks, =oda, pop. like cola, FUp, How 1 Bl dada b AT -
frangs soda, mguar or disl k _'T:,I, P -
Dig Gudp or J cann -
1 ias -
o T -
Brester o7 mpn-alenhols Exar N K T
B pass i L (eipie -
1% ginan -
_ ..':.':, 1 ghuwia -
Wine or wing coolers: _{“}m T glmsen. U7 bl -—
Wi d+ plissgs L
- -
Ligpaer ¢ miessd drinks, pachiailn " k| - R S A e
|
T Hew Fary
\Watar, hofad or iap o g X [ ] - - 2 0O :
Milky coffes drinks i lxie, macha, o= & e s -
emppuncing, Frappurs i ' L BT T
Cofes frewed or ingtant), regplar or o g o Hw Py
dacal " 2 i » I duy [ ] ] i :
. Ty AT Hibw "y
Hizl 1a [nol ivchading Rl 0] = A F | o ey = & 0 G :
- i’ -
Frapqess g Mosha LH:III-I:I'I."-HI:E-LIGJI'IQ Caks o legha Some ol anch D] grink theam |
R -
Wtual i yeur oy cofles drinks il mads -!:..*.r'iiuh GNLY ORE -
Witwda mils Skirm ik o naon-lal Somairing aka =
100 &% il |edused ST o =T (Dol ik, -
|
POFFEE: Ie your colesy imuslly regulne or decaf? Dt Firgiilar Bah Rine Dioi® dvink cofad -
|
Wirer] b o usiealy ackd ke oAl r meagular or decal cofdesT NMRE QIHLY ONE -
Cersigami o bl Faall Coorwdicnsaed ik Mt ol thiesa -
Crlwbiai, non-dary caamer Arry cibar milk -
|
Do yous iasially @ dear [of Moy o colles? Mo i FWEE, M Ml IGES{0ns ach oup® 01 02 3 04 | e
|
HOT TEA! |5 woair Fal il esenlly roguiae of deoat? Dl Ragpilar | deirk ot ik D1 avink: e -
|
What o3 you wsuslly oot I your hot lea™ MARS QLY ONME -
Cagam oF hal-n-hal Coaredanaad milk Forte Gl i -
Ccluabliaia, nan-tary cramer Arry clbar milk -
|
D i il @ibd i J50 sy} 15 Nl Wa? <0 Mo ik FWES, v iimafnf limis{sonis gh cag® ¢ 1 2004 |
|
=4
|
|
|
BAGE T - - ] -
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nmunmmﬁn_nnm_mmmmmm TACH QUESTION

Mk Whalky mila

Eary il

2% mik
FAia milk

Shimiwst, Ensurm, or high prossin drinks: Simitasl, Eneues, megular
High peoiein deins, light o oe-carh

High prokein drinks. roguia

Mial 100% ceange or grapebull juics Cakaum-lortiud Mot cxiiher-foried Dzt kncem Do) ik
=000 Home-maks, no segar Btk nec- e Do dirind:
Hosmii-maiks, with Sugar Buaxlbad prog-sesg e~
Drinks lise Kocl-Ad, lemanada, Srestal Light Lom-zalzne, nimar-ban Hesjudar Bl ginmke
Energy drinks |lin Aed Bull, Mongier =T Regular Do’ drind;
Soll drinks, sodi, pog Drit, bew-cabaiia e ulir Dol ik,
D they usuplly hese cafieine™ Har caaFrdre P carising Do drink
Bty i lar Ligit Wi s e D] ik
Wina & wina coalar Flad wne Wit wirl Beth sad ard whils wins Dt Srimke
Chosns Liowat Rerpularfat Gt el
Wigure Flain |rd sugar of et With Truidl oF e Masors
Yogurt Liw-tnt Fan-5ai Baguiar twhols milk) Doni et
Badod drecaing Lowe=Tat, Fai frise Riagular 04l & winegar Dol
Spagheill o lasagna Waalkias Wilith st ssaud o rmaathals Dot
Mondies, anta Rarety wheds grain Smeimes whols grain Llual:.lﬁ'qmuwn Do knirwsginnt sari
Buirgans Harnbiirgsr Chisasaburger “mrl-.n:.lhu.rnﬂ Dt gsad
Baaf or park Axtid paling e kil Somstimes asl Fa b . Citan nal tha b Dt il
Chicken oo furkey Awpid paling the skin Eometimes aal i 5kin x* 2han aal s skin Cant el
Hesl dhivgad, iiiied dinadhiiga B 0 grh Er-u-ﬁﬁlulh;h-n-ru Duit st
Lunch meals B 0 porh ':W-H'WH [t wal
Cakos, SN 0akes, CUpLakeg Lraw-5L0ar, RO -0ant mk _:H. Regulardai Dt esai
ook, Brown s Limm-aLgar, berv-inks ':.'“: 1 Friggdar-al Currl il
e cream, frooen yogurt Lea-gupar, inw-cov: o Lﬁrqlwlmnm.rl Regular Dot gsai
Energy oF pioliin bars H gy i -3, Soave of each Docerit v Dt s
Bagals, Englizh muffine, miia ks hh?m_:-.-: DO misnbe wihas Est wll kiraia Dt sl
Bu-rglr hal deg. submarine buns White -L..:‘“hll.!:l-'i;|gi;-r‘“m B whiole whost Ent il kinds Gt eai
Wtk ezl wieoba grain) - 3 -*'-5" 100 ol whsal Dusirl il
Wiubi-grmin, rem, or other e and = Eal same of mach
Tordllas Com fariilikas [EhEr o '{wh-l-uﬂ Ext ol kireds. oF e ko Cearit esai
Pegeam Al g, Dl = Lerat bl ﬂ'_hﬂﬂ Fhimgadar Gl &&m Dual iwswe [ T
Craciers, praizals Loss-tal. inchurling Piekrize, rioe cakas, of plein poetzels Dot Rraw
Regularial crackes of Tied pramak Dol el
Mwypsmnnme or asndwich sprasis ﬁﬁl—hl,‘pl Flegguiar i o

1% mils Jiow-ial] SHim milk, rodnefat

Al feilh, S Dt drink

Simbed, Ereim, kgt or Ioes-carh
Dt breossa Dot drink

llrn-ummm.mlmmuﬂhm{muﬂEnmhu:wuulmm.ﬂmumhmhﬂ oo kired, anly

RO S,
Al-Bran Criginal Cinnameon Toast Crunch Grape Muis Spoedial K, plain
Al-Bran Cormplal, Complde Ciisoedi [mcaics, Pl Pufs Heray Bunchis ol Oats Spascud K, lavirs
Appde Jacks, Gookia Trisp G Flakes, Gorn Fufls Krrshl GOLEAMN, Heari o Heard Talal
Esviiy Fli hisa i PO Lika Whaaiis
Cap'n Cnunch Fibar-{ra, Bran Bda Lk Chaarmes, Frofty Pabbin Ctwar yrean! coras
Chearios, plain or MUl-Gran () Faoof Loogs Daimaal Syuares, Oot Bran Crhar SR Ened conan
Chiasanioni, Heiwry bl Tavors Frzslid Flakai Raidn Bran Catwar mimite gram o’
L Wiransl Fegeied Mn-Whantes Ricw Mreping, puflsd nice CAhar hen Gr PO Gevam
Chicol. oithas Grnola Ehsediod Whial Don'T el covas’
Which 1abs o ol ang ysaed maosl ol bor pogking o rying oo bakirg 0 el RomeT MAAK DMLY ORE 0R TWO
Hen-ahck spsay oF PN Earll ob marganise Cazm o, vagaiable ol and bends Catear il
Barier or ghea Lowint g Praaru i Erat'| kemarr
Barier'magatine blend e ol Lard. bnibeck, or baoon ki
Edick mingaring Careska 24, aallmar Vagalalia shorening, Citess
PLESSE DO HOT WIITE 1 Teing AiEa
Clocoo i oo 1 18 s SERIAL #
L - || PG A
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|
Wit wiamin suppisments dn weu ks by mgulerky -
|

Huhigle Viisming, 0o ywou ok, - +
— |
Premaial witaming - - - = Y - = -
RAequiar One-A-Day, Cenrum, "senicor” vilamns o . pl :
housa brands of mulipks viaming ' ' -
Spprs-labs or B-Complex hpe - - - e ] -
|
Asonidant comBinalcn, ey fmul ] -
|
Bireghn Vilsing or Minassls, mhan alofa o N Somsaamon. Do fl counl whal & in yoor muliph wlamin aboee. -
|
Wiamin & [nol bata-tarctana) F =
|
Wiamin B-5 ; -\. | -
|
Witamin B-12 k -
. |
Viamin ] s F -
2 -
ViEamin D Fa b -
) |
ViEamin E Ll 3 -
LY i Sk -
Fol; acid, lole g S| e b -
", 5 = Ll
Cakium o artacids with calcium, ik Tums 3= & b -
Rl : -
Irad o . P -
oo 4 -
Zine g & et b -
— -
Cod bver oo, offer st cile, omega-3. lax shid of: dgas 2 -
T |
Fiber supplernanis e Banefive, Matamuci” o7 ] -
g S —— -
4 “: -
H you ks One-k-Day, Canlnem ar ather typea ol mullishe siemine, do gou usually e e thal -
Cnetsin minscals, on, fng, sie 3 nel sonian mineraks Bxant kresee -
|
H you lake vigamin O, how many milgeme ol witsmin © do oo eeosly ke, o e dorye oo ke B7 (Select e cinsest smauni] -
L 250 2 LE] THD L] (L] s e} N [yl Eneow -
|
Hyau iske vsamin B, row many' 1% ol wHsmin B o ywou usoaky ke, on the dsve o iska 07 (helac] the closssd amouni] -
LEI] 200 e 5] 00 = LH] B 10 LB [E L RLT ] -
|
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Supplementary file 3: Whole Blood DNA lIsolation

Protocol manual for handling of human whole blood

A) Clinical Section: (Complete this section within 2 hours)
1. Extract 20 ml human blood samples using 2 of 10 ml EDTA vacutainers (purple top).
Note: Blood drawn in purple top vacutainer (EDTA as the anticoagulant).

2. Mix the fresh whole blood by gentle inversion and centrifuge vacutainers for 10 min
at 1500g, 4°C, to separate plasma from others.
Note: 1) Make sure tubes are balanced before centrifuging. 2) Make sure tubes are
recapped tightly.

3. Carefully pipette off ~3-4 ml plasma (supernatant) into 9 of 2 ml collection tube
(~300-400 ul/each tube) using transfer pipets of 1000ul capacity.
Note: The sample should have three distinct layers and Don’t disturb buffy coat.
i, Plasma (yellowish hue)--Top layer.
ii, Buffy coat (white)-- thin interface.
iii, Red blood cells---bottom layer.

- Plasma

- BUFFY COAT

- Red Blood Cells

4. Put the 2 ml collection tubes (plasma) into -20 °C freezer immediately. Put the
vacutainers (contains buffy coat and red blood cells) into 4 °C freezer immediately.

B) Lab Section:
Note: Pick up human blood samples every afternoon at 4:30 pm (including plasma
collection tubes and vacutainers). Put the 2 ml collection tubes (plasma) into -80 °C
freezer immediately. Put the vacutainers (contains buffy coat and red blood cells) into 4
°C freezer immediately.

1. Dispense 30 ml RBC Lysis Solution into a 50 ml centrifuge tube.

2. Add 10 ml whole blood, and mix by inverting 10 times.
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3. Incubate 10 min at room temperature (15-25°C). Invert at least 3 times during the
incubation to ensure complete red blood cell lysis.

4. Centrifuge for 5 min at 2000 x g to pellet the white blood cells.

5. Carefully discard the supernatant by pipetting or pouring, leaving approximately 200 ul of
the residual liquid and the white blood cell pellet.

6. Vortex the tube vigorously to resuspend the pellet in the residual liquid. VVortexing greatly
facilitates cell lysis in the next step. The pellet should be completely dispersed after
vortexing.

7. Add 10 ml Cell Lysis Solution, and pipet up and down to lyse the cells or vortex
vigorously for 10 s. Usually no incubation is required; however, if cell clumps are visible,
incubate at 37°C until the solution is homogeneous. Samples are stable in Cell Lysis Solution
for at least 2 years at room temperature.

8. Optional: If RNA-free DNA is required, add 50 pl RNase A Solution, and mix by
inverting 25 times. Incubate for 15 min at 37°C. Then incubate for 3 min on ice to quickly
cool the sample.

9. Add 3.33 ml Protein Precipitation Solution, and vortex vigorously for 20 s at high speed.

10. Centrifuge for 5 min at 2000 x g. The precipitated proteins should form a tight, dark
brown pellet. If the protein pellet is not tight, incubate on ice for 5 min and repeat the
centrifugation.

11. Pipet 10 ml isopropanol into a clean 50 ml tube and add the supernatant from the previous
step by pouring carefully. Be sure the protein pellet is not dislodged during pouring.

12. Mix by inverting gently 50 times until the DNA is visible as threads or a clump.
13. Centrifuge for 3 min at 2000 x g. The DNA may be visible as a small white pellet.

14. Carefully discard the supernatant, and drain the tube by inverting on a clean piece of
absorbent paper, taking care that the pellet remains in the tube.

15. Add 10 ml of 70% ethanol and invert several times to wash the DNA pellet.
16. Centrifuge for 1 min at 2000 x g.

17. Carefully discard the supernatant. Drain the tube on a clean piece of absorbent paper,
taking care that the pellet remains in the tube. Air dry the pellet for 5 min. The pellet might
be loose and easily dislodged. Avoid over-drying the DNA pellet, as the DNA will be
difficult to dissolve.

18. Add 1 ml DNA Hydration Solution and vortex for 5 s at medium speed to mix.

19. Incubate at 65°C for 1 h to dissolve the DNA.
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20. Incubate at room temperature overnight with gentle shaking. Ensure tube cap is tightly
closed to avoid leakage. Samples can then be centrifuged briefly and transferred to a storage
tube.
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Supplementary file 4: Peripheral Blood Monocyte Isolation

Protocol for Peripheral Blood Monocyte Isolation (~3 — 4 hours)

A. Reagents Required

1.

2
3.
4

MACS Buffer (autoMACS Rinsing solution)
MACS BSA Stock solution

Monocyte Isolation Kit 11

10 X Dulbecco’s PBS

B. Additional Materials Required

1.

2
3.
4. Tubes:

Refrigerate Centrifuge with 50ml and 15ml rotors
High-speed refrigerate microcentrifuge with 1.5 ml rotor
Pipette and Tips: 5mL, 1.0mL, 100 ul, 20ul, 10ul

1) 50 mL Uni-Sep Lymphprep tube
2) 50 ml centrifuge tube

3) 1.5 ml conical tube

4) 200 ul conical tube

5) 2.0 ml conical tube

Ice Box

C. Reagent Preparation Before Experiment

1.

2.

Prepare the MACS (add 1 bottle of BSA solution to 1 bottle of MACS buffer) and
store at4 °C
Prepare 1 X PBS solution using the 10 X Dulbecco’s PBS, store at 4 °C

D. Others Preparation Before Experiment

1.

Clean your workbench with bleach before you start as well as before you leave for the
day.

Please check the samples before use and always label new tubes before use

Always make sure the centrifuge is balanced or else it will cause damage to the

instrument as well as create a hazardous atmosphere if the tubes leak or break.
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Step 1: Procedures to isolate and wash mononuclear cells

1.

Centrifuge blood samples (in Vacutainer) at 1000G for 15 min at 4°C (A-9; D3.

Deceleration at a setting of 3 is Critical.)

While blood is centrifuging-
a) Label and prepare ten 2 ml tubes

b) Prepare the barrier 50 ml tube (use two barrier 50 ml tubes per subject) — add 20
ml of Histopaque into each tube and centrifuge at 12000G for 1 min. Pour extra

Histopaque back into the original bottle.

Carefully remove the Vacutainer tubes from centrifuge. Collect 20 ml Plasma and
dispense into ten 2ml tubes (previously labeled). Make sure that the white Buffy Coat
Layer is not disturbed. It is advisable to leave behind some plasma and try NOT to
aspirate all of it.

Add 10 ml cold PBS to the required number of 50 ml Barrier tubes. Label all tubes

with the subject number.

Carefully aspirate the Buffy Coat Layer (with a little overlying plasma and some
underlying blood). Transfer to the barrier tubes containing PBS. Once the buffy coat
is collected from all the VVacutainer tubes into the barrier tubes tighten the cap and

mix by gently tilting the tubes 4-5 times.

Centrifuge at 1000 g 15 min at 4°C (A-9; D3. Deceleration at a setting of 3 is
Critical.)

CAREFULLY take the median white buffy layer into two new labeled 50 ml tubes.
Typically we can recover ~10ml per barrier tube. Pour off the remaining buffer and
PBS into a beaker. You may carefully wash the cells sticking to the wall to increase

yield.
Add cold PBS to 45 ml mark. Re-suspend the cells well by tilting the tubes few times.

Centrifuge at 500g 10 min at 4°C.

10. CAREFULLY and COMPLETELY remove the supernatant (platelets);

11. Repeat step 8, 9, 10 once more.
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12. Suspend the cell pellet in 10 ml MACS buffer and combine the two cell pellets into

one 50 ml tube.
13. Centrifuge at 300g 5 min at 4°C.

14. COMPLETELY remove supernatant.
Step 2: Procedures of monocyte labeling

1. Re-suspend cell pellet in 1800ul MACS buffer. Make sure that the cell pellet is
completely re-suspended or else the binding will be uneven.

2. Add 600ul FcR blocking reagent. Mix by pipetting in and out gently 2-3 times.
3. Add 600ul antibody cocktail. Mix by pipetting in and out gently 2-3 times.

4. Incubate at 4 °C for 15 min on a rotary shaker.

5. Add 1800ul MACS buffer. Mix by pipetting in and out gently 2-3 times.

6. Add 1200ul microbead. Mix by pipetting in and out gently 2-3 times.

7. Incubate at 4°C for 15 min on a rotary shaker.

8. Wash cells by adding MACS buffer, so that the total volume reaches to 30 ml.

9. Centrifuge at 500g at 4°C for 5 min.

10. Remove supernatant completely.

11. Add 15 ml MACS buffer and re-suspend cells gently. Make sure there are no cell

clumps.

Step 3: Procedures for magnetic separation of monocyte:

1. For LS column (10ml), use 3 columns per sample. Equilibrate the LS column with 10
ml MACS buffer.

For XS columns (50ml), rinse it with 50 ml MASC buffer.
2. Place column into the magnetic holder on the MACS stand.

e For LS column, apply the cell suspension onto the column (5-7 ml per
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column); rinse each column with 5 ml MACS buffer.

e For XS column, apply all the cell suspension onto the column; rinse the
column with 15 ml MACS buffer.

3. Collect the effluent into a single fresh 50 ml tube.

4. Make up the total volume to 30 ml with MACS buffer.

5. Centrifuge at 400g for 10 min, remove supernatant.

6. Add 30 ml PBS, re-suspend cells, centrifuge at 400g for 10 min, remove supernatant.

7. Re-Suspend the cell pellet with 1 ml PBS then add PBS to 10 ml, pipette 5ul cell
sample to each of two 200ul tubes respectively, use one tube for cell counting, and
immediately store the other tube at -80°C (for cell purity testing).

8. Perform Cell Counting.

9. For the rest of the PBM samples,

a. For DNA methylation and Multi-omics study, temporarily store PBMs in PBS
at 4 °C for the following DNA/RNA extraction or PBM fixation.

b. For MaleP study, centrifuge PBMs at 600g for 5 min, remove supernatant, and
immediately store the PBM pellets at -80°C.

Cell counting: using Cellometer Mini, dilute by adding 45ul of PBS to 5ul of cell

sample.

1) Disposable counting chamber accommodates 2 individual samples and can be
loaded through either port. Load 20pul of cell sample into one of the ports.

2) Insert the loaded chamber into the Cellometer Mini sample slot and gently push

the slide to the stop.
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4) Input Sample ID and Dilution Factor (DF=10.0)

5) Prepare Sample, load disposable counting chamber and insert into instrument

6) Click “Preview”
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7) Adjust Focus

9) Click “Count” to begin counting process

Count Current I age

10) Review Counting Results
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Assay: Cell line, total cell conc.

Sample ID: Cell Line

Concentration Mean Diameter

1.09x10%6 cellsimL 15.5 microns

12) Click “Save Copy of Data” to save the result. Record the cell count on the
notebook.

Save Copy of Data

13) Select Next Sample or Assay and Settings when done

~b

Begin Nex
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Supplementary file 5: RNA/DNA Extraction

RNA/DNA Extraction (~1.5 — 2 hours)

Check for precipitates in all the reagents prior to use.

If there are precipitates vortex lightly and thaw to room temperature (Except

reagents that are to be kept on ice or @ -20 degrees)

Prepare reagents and buffers prior to use

1.

Buffer RLT —add 10ul B-mercaptoethanol (B-ME) per 1 ml Buffer RLT Plus. Mix well
and tick the check box on the bottle label and write the date and initial. Mix the bottle
by shaking before starting procedure.

Buffer FRN — add 42 ml Isopropanol to the bottle. Mix well and tick the check box on
the bottle label and write the date and initial. Mix the bottle by shaking before starting
procedure.

Buffer RPE — add 44 ml of Ethanol to the bottle. Mix well and tick the check box on
the bottle label and write the date and initial. Mix the bottle by shaking before starting
procedure.

Buffer AW1 — add 25 ml ethanol to the bottle. Mix well and tick the check box on the
bottle label and write the date and initial. Mix the bottle by shaking before starting
procedure.

Buffer AW2 — add 30 ml of Ethanol to the bottle. Mix well and tick the check box on
the bottle label and write the date and initial. Mix the bottle by shaking before starting
procedure.

RNA-free DNAse | — Inject (very important) 550 ul of RNAse free water into the vial.

Mix by gently inverting the vial. DO NOT VORTEX and always keep on ice while

working.

Do not overload the cartridges (Column)

Do not exceed the required centrifuge speeds and time.

Equilibrate all buffers to room temperature (15-25°C). Mix reconstituted Buffer
RLT, FRN, Buffer RPE, Buffer AW1, and Buffer AW?2 by shaking.

Equipment and reagents needed
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Ethanol

Isopropanol

14.3M beta Mercaptoethanol

1x PBS, sterile, Calcium and Magnesium free
20G needle & syringe

2 ml tubes, 1.5 ml tubes

o o~ w b F

Caution! For RNA/DNA/Small RNA extraction, all tubes to be kept on ice till Buffer
RLT is added

1. Centrifuge to collect the pellet.
2. Completely loosen the cell pellet thoroughly by flicking the tube.

3. Add the appropriate volume of Buffer RLT Plus. (see Table)

Mumber of pelleted cells VYolume of Buffer RLT Plus
=5x10° 350 ul
5x10°-1x107 GO0 Ll

4. \Vortex or pipet to mix.

5. Immediately disrupt and homogenize the tissue using a 20G needle and syringe until it
uniformly homogeneous (usually 15 times). Work with one sample at a time. Combine

all the lysates together before proceeding to next step.
6. Briefly centrifuge the tube to reduce foam.

7. Transfer the homogenized lysate to an AllPrep DNA Mini spin column placed in a2 ml
collection tube (supplied). Close the lid gently and centrifuge for 30 s at full speed (max
20,000 x g).

8. Place the AllIPrep DNA Mini spin column in a new 2 ml collection tube (supplied) and
store at 4°C for DNA purification later in steps. Transfer the flow-through to a new 2

ml micro-centrifuge tube (not supplied) for RNA purification (steps 9-25).
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Total RNA (including miRNA) purification

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Add 80 pl Proteinase K to the flow-through from step 5, and mix by pipetting.
Add 350 pul of 96-100% ethanol and mix well. Do not centrifuge.

Incubate for 10 min at room temperature.

Add 750 pul of 96-100% ethanol and mix well. Do not centrifuge.

Transfer up to 650 pl of sample, including any precipitate that may have formed, to an
RNeasy Mini spin column placed in a 2 ml collection tube (supplied). Close the lid
gently and centrifuge for 15s at full speed (max 20,000 x g). Discard the flow-through.

Reuse the collection tube in next step.

Repeat until the entire sample has passed through the RNeasy Mini spin column. Do

not add more than 650 pl to the tube at one time

Reuse the collection tube in next step.

Add 500 pl Buffer RPE to the RNeasy Mini spin column. Close the lid gently and
centrifuge for 15s at full speed (maximum speed of 20,000 x g). Discard the flow-

through.

Prepare fresh each time. Add 10 ul DNase I stock solution to 70 pl Buffer RDD. Mix
by gently inverting the tube and centrifuge briefly to collect residual liquid from the
sides of the tube. If you are doing more than one sample then prepare a master-

mix.

Add the DNase I incubation mix (80 pl) directly onto the RNeasy Mini-spin column

membrane and incubate on the benchtop (20-30°C) for 15 min.

Add 500 pl Buffer FRN to the RNeasy Mini spin column. Close the lid gently and
centrifuge for 15s at full speed (maximum speed of 20,000 x g). Save the flow-through

for use in Next step.

IMPORTANT: Do not discard the flow-through, as it contains small RNAs.

Place the RNeasy Mini spin column in a new 2 ml collection tube (supplied). Apply the

flow-through from step 17 to the spin column. Close the lid gently and centrifuge for
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15s at full speed (maximum speed of 20,000 x g). Discard the flow-through.
23. Reuse the collection tube in step 24.

24. Add 500ul Buffer RPE to the RNeasy Mini spin column. Close the lid gently and
centrifuge for 15s at full speed (maximum speed of 20,000 x g). Discard the flow-

through.
25. Reuse the collection tube in step 26.

26. Add 500ul of 96-100% ethanol to the RNeasy Mini spin column. Close the lid gently
and centrifuge for 2 min at full speed (maximum speed of 20000 x g) to wash the spin

column membrane.

27. Place the RNeasy Mini spin column in a new 2 ml collection tube (supplied) and discard

the old collection tube with the flow-through. Centrifuge at full speed for 2 min.

28. Place the RNeasy Mini spin column in a new 1.5 ml collection tube (supplied). Add
50ul RNase-free water directly to the spin column membrane. Close the lid gently,

incubate for 1 min and centrifuge for 1 min at >8000 x g (=10,000 rpm) to elute the
RNA.

Note: If RNA concentration < 100ng/ul, pipette eluted RNA solution to the spin column
membrane which used in step 28, incubate for another 1 min and centrifuge for 1 min
at >8000 x g (=>10,000 rpm) to elute the RNA.

29. Quantitate the RNA using the Nano Drop 2000, record the data on the notebook and

save the results on the computer.
30. Pipette 3ul RNA sample to a 200ul tube for the RNA integrity analyses.

31. Immediately store the archive and integrity-analysis RNA samples at -80°C in the
labeled boxes.

Genomic DNA purification

1. Add 350 pl Buffer AW1 to the AllPrep DNA Mini spin column from step 8. Close the
lid gently and centrifuge for 15 s at full speed (maximum speed of 20,000 x g) to

wash the spin column membrane. Discard the flow-through.

2. Reuse the collection tube in step 3.
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3. Add 20 pl Proteinase K to 60 ul Buffer AW1, mix gently, and apply the mixture to the
AllPrep DNA Mini spin column membrane. If doing more than one sample prepare
a master-mix. (Be sure to add the Proteinase K incubation mix directly to the
membrane. Digestion will be incomplete if part of the mix sticks to the walls or the O-

ring of the spin column.)
4. Incubate for 5 min at room temperature

5. Add 350 ul Buffer AW1 to the AllPrep DNA Mini spin column. Close the lid gently
and centrifuge for 15 s at full speed (maximum speed of 20,000 x g) to wash the spin

column membrane. Discard the flow through.
6. Reuse the collection tube in step 7.

7. Add 500 pl Buffer AW2 to the AllPrep DNA Mini spin column. Close the lid gently

and centrifuge for 2 min at full speed to wash the spin column membrane

8. Place the AllPrep DNA Mini spin column in a new 1.5 ml collection tube (supplied).
Add 100 pl Buffer EB directly to the spin column membrane and close the lid.
Incubate at room temperature (15-25°C) for 1 min then centrifuge for 1 min at >8000
X g (10,000 rpm) to elute the DNA.

Note: If DNA concentration < 100ng/ul, pipette eluted DNA solution to the spin column
membrane which used in step 8, incubate for another 1 min and centrifuge for 1 min at
>8000 x g (>10,000 rpm) to elute the DNA.

9. Quantitate the DNA using the Nano Drop 2000. Record the data on the notebook and
save the results on the computer.

10. Store the DNA samples at -80°C immediately in the labeled boxes.
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