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+Mieronueler DNA-iselated CLAIMS

1. A method of detection or purifiedfrem-—carly diagnosis of cancer in a subject in need

thereof, the method comprising:

a) providing a peripheral red-bleed-eel:-blood sample that has been previously

obtained from the subject:

b) b}isolating mononuclear cells and red blood cells from the peripheral blood
c) excollecting red blood cells;
d) é)rtreating collected red-blood cells with a red blood cell lysis buffer;-and

e) e)extracting micronuclei DNA from the lysed red blood cells:;
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f) H-sequencing the whole genome of the micronuclei DNA to obtain fragment

sequence information of the micronuclei DNA:

2) comparing the fragment sequence information of the micronuclei DNA with a

gene classifier to, thereby, classify the subject into one or more of the different

classes underlying the gene classifier:;

h) diagnosing or detecting cancer in the subject based on the result of the

classification in step (g).

The method according to claim 91, wherein thered-bleod-cel-ysis-buffer comprises NH-Cl;
NaHCO-3;- EDTA-or-acombination-thereof:

14— The-method-according to-claim 9 whereinin-step-b)5 the peripheral blood sample is
subjected to density gradient centrifugation;—sueh-asFicol-densitygradient-centrifugation; to

obtain a mononuclear cell layer and a red blood cell layer-

1.2 15-The-method-ofelaim14;; and wherein the red blood cells are collected from the
bottom of thered-blood-eelHayersaid red blood cell layer, and the collected red blood

cells are subjected to two or more sequential filtrations through 10um cell strainers.

3. 16-The method according to claim 1, wherein in step (e) the lysed red blood cells are

treated with an extraction reagent comprising protease K.

4. The method according to claim 1, further comprising amplifying the micronuclei DNA

prior to performing said sequencing, wherein the amplification method is selected from
the group consisting of multiple displacement amplification (MDA), Multiple Annealing
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and Looping-based Amplification Cycles (MALBAC) and degenerate oligonucleotide
primer PCR (DOP-PCR).

2.5.The method according to any one of claims 942, -wherein-the lysedred-blood-cells-are

en ad nern = e d eruthra e 1m oOn a1 YNA o ed arm—th
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supernatant] -4, wherein the sequencing is high-throughput sequencing.

[DNLA

3.6.4+7-The method according to any one of claims 942 -whereinthe-tysedred-blood-eells
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comprises-the step of performing whole genome sequencing on the genomic DNA of the
peripheral blood mononuclear cells of eachthe subject-in-each-elass:; and

27 The-method-ofclatm 26-wherenthe methodfurthereomprises:-before step dh—=(g).
obtaining an enriched fragment in a specific chromosome region of the peripheral red
blood cell micronuclei DNA of the subject relative to the sequenced reads of the
peripheral blood mononuclear cell genome DNA, thereby obtaining a-specific cleavage

fragments of the peripheral red blood cell of the subject;whiehis to be used for
comparison in step e)=(g).

7. 28-A-The method according to any one of claims 1-6, wherein the gene classifier

constraeted-bycomprises the genes shown in Tables 2. 4, 6, 8 and 10.

4.8.The method efaccording to any one of claims 26-271-7, wherein the cancer is selected

from the group consisting of lung cancer, cervical cancer, hepatocellular carcinoma, and

colorectal cancer.
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9. 29-The gene-elasstftermethod according to elaim28,-which-comprises-er-consistsany one

of claims 1-8. further comprising determining type and/or stage of cancer by analyzing

the genes-showngene classifier.

A method for constructing a gene classifier to be used in Fable 2;-4-6-8-0r10-

10. 36-—Aa system for eaneer-detection or early diagnosis of atest-subjeet;cancer, the method

comprising-a-comparison-means-for-comparing .
a) providing a peripheral red—bleed—eelblood sample from healthy subjects and

subjects diagnosed with cancer that has been previously obtained from said

subjects;

b) isolating red blood cells from the peripheral blood sample from each subject;:

extracting micronuclei DNA from the testsubjeet-with-the-gene-elassifierofelatm28-

bod o .
ac) ard i iy i i i i isolated red blood

cells-ofthetestsubieet—;

bd) b)y—sequencing the whole genome of the micronuclei DNA to obtain
fragment sequence information of the micronuclei DNA-inperipheral-red-blood
cells-ofthetestsubjeet:;

€) e}comparing the fragment sequence information of the-micronuclei DNA ebtained

from peripheral red blood cells in step-b)said healthy subjects and said subjects

diagnosed with cancer;
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f) classifying the signature DNA fragment set for a specific cancer according to the

differences in the distribution of the fragment in said healthy subjects and said

subjects diagnosed with cancer;

e)g) thereby obtaining a gene classifier aeeording—to—elaim—28,—thereby

elassifyying—the—test—subjeets—inte—ene—for cancer detection or mere—ef—the
elassesdiagnosis.

11. 34-The systemmethod according to claim 33;-wherein-the-method-10, further eemprises
comprising:

the step of performing whole genome sequencing on the genomic DNA of the-peripheral

blood mononuclear cells of the-testeach subject:; and

before step
€)-(e), obtaining an enriched fragment in a specific chromosome region of the peripheral
red blood cell micronuclei DNA of the subject relative to the-sequenced reads of the
peripheral blood mononuclear cell genome DNA of the subject, thereby obtaining a
specific cleavage fragments of the peripheral red blood cell of theeach subject;-whiehis
to be used for comparison in step e€}=(e).

12. 36-The systemofmethod according to claim 3610 or 11, wherein in step (f) the signature

DNA fragment set for a specific cancer detection-comprises-sereening,-diagnosis;typing
andforstagingis classified through hierarchical cluster analysis.

The method according to any one of cancer-

5:13. 37 Thesystem-ofelaim36claims 10-12, wherein the cancer is selected from the

group consisting of lung cancer, cervical cancer-ex-, hepatocellular carcinoma, and

colorectal cancer.

38-UseThe method according to any one of an-agentforanalyzingclaims 10-13, wherein the

fragment sequence information of micronuclei DNA efperipheral red-blood-cellsinthe
preparationare further classified for type or stage of a-detection-device-or-a-detectionkitfor

cancer-sereening-diagnosingtyping and/orstaging:
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