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510 Identify N genomic sites for analysis 500
Y
520 Obtain N tissue-specific methylation levels at N
genomic sites, for each of M tissue types
4
530 Receive biological sample including a mixture of cell-

free DNA molecules from the M tissues types

'

Analyze cell-free DNA molecules from the biological |
540 sample to identify their locations in a reference genome
corresponding to the organism E

| \
|

. Measure N mixture methylation levels at the N genomic sites
550 | using cell-free DNA molecules that are each located at any
‘ one of N genomic sites of the reference genome

A4

Determine a first fractional contribution of the first diseased tissue
fype in the mixture using the N first methylation levels and the N
tissue-specific methylation levels of each of the M tissue types

560

Y

Use the first fractional contribution of the first diseased
570 cancerous tissue type to determine a level of cancer
the first disease for the first organ in the organism
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1400

Measure amounts of DNA fragments
1410 corresponding to various sizes

Y

Calculate a first value of a first parameter based on based

1420 on the amounts of DNA fragments at multiple sizes
y

1430 Compare the first value to a reference value

1440 Determine a classification of a level of inflammation in

the kidney based on the comparing

FIG. 14
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1800

Measure amounts of DNA fragments
1810 corresponding to various sizes

¢

Calculate a first value of a first parameter based on based

1820 on the amounts of DNA fragments at multiple sizes
Y

1830 Compare the first value to a reference value
Y

1840 Determine a classification of a level of bladder cancer

based on the comparing

FIG. 18
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Analyze DNA from first organ-associated sample and 3000
3010 blood sample to determine location in genome and
optionally methylation at one or more sites

for each region of a plurality of chromosomal regions

Determine a classification of whether the
3020 chromosomal region exhibits an aberration in first

sample and blood sample by:

¥

3030

Identify a respective group of DNA molecules from the
respective sample as being from the chromosomal
region based on the identified locations

3040

3050

Y

Calculate a respective value of the
respective group of DNA molecules

¥

Compare the respective value to a reference value

—

Determine a first level of cancer based on whether a first amount
3060 | of chromosomal regions classified as exhibiting an aberration for
5 the first sample is above a first threshold

| Determineg a second level of cancer based on whether a :
3070  second amount of chromosomal regions classified as exhibiting
an aberration for the blood sample is above a second threshold |

Y

Determine that the subject has cancer of first organ when the first
level of cancer indicates that the subject has cancer and the
3080 second level of cancer indicates that the subject does not have

cancer

FIG. 30
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Analyze a plurality of DNA molecules from a urine 3300
sample of an organism

for each region of a plurality of chromosomal regions

Determine a classification of whether the
chromosomal region exhibits an aberration of at
least one of a copy number aberration or a
methylation aberration

¥

identify a group of DNA molecules from the urine sample
3330 as being from the chromosomal region based on the
identified locations

Y

Calculate a value of the group of DNA
3340 molecules

¥

3350 Compare the value to a reference value

:*__J

Determine a first level of cancer based on whether a first amount
. of chromosomal regions classified as exhibiting a copy number

3360

aberration for the urine sample is above a first threshold

Y

3370

second amount of chromosomal regions classified as exhibiting

Determine a second level of cancer based on whether a

hypomethylation or hypermethylation for the urine sample is
above a second threshold

\

3380

Determine a third level of cancer based on whether a fractional

contribution of tumor fissue is above a third threshold

Y

Determine that the organism has cancerwhen at least one of the
3390 | firstlevel of cancer, the second level of cancer, or the third level of

cancer indicates that the organism has cancer

FIG. 33
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3500

Receiving a plurality of sequence
reads carresponding to DNA
molecules of a biological sample

¢

3520 Determining a genomic position for the sequence reads

3510

Y

E Comparing the sequence reads to a reference
3530 | genome to determine sequence reads that have one
5 mismatch with the reference genome

Y

Determining a parameter based on a count of the
3540 | sequence reads having one mismatch with the reference

genome
4
3550 Comparing the parameter to a threshold value
3560 Determining a classification of a level of cancer

FIG. 35
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3700

Obtaining a plurality of sequence
reads carresponding to DNA

=7e molecules of a biological sample

For each sequence read of the plurality of sequence reads <
A
Classifying the sequence read as a human read when the

3720 | sequence read aligns, by a computer system, to a human
reference genome

Classifying the sequence read as a first pathogen read
when the sequence read aligns to a first pathogen

3730 reference genome that corresponds to a speciesora |
genus of a first pathogen
Y
3740 Determining a parameter based an amount of first

pathogen reads

l

3750 Comparing the parameter to a cutoff value

i

3760 Determining a classification of a level of bladder cancer
using the comparison
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