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(57) Abstract: Disclosed are a methylation biomarker, a kit and use. The present invention provides a methylation biomarker for
diagnosing colorectal cancer lymphatic metastasis, wherein the methylation biomarker comprises: (i) at least one of sequences shown in
SEQ ID NOs: 1-15; and/or (ii) at least one of sequences complementary to the sequences shown in SEQ ID NOs: 1-15. The methylation
biomarker and the kit of the present invention can be used for diagnosing whether a subject suffering from colorectal cancer has
lymphatic metastasis or not, and have good sensitivity, specificity and accuracy.
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R3P): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CV, CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IQ,
IR, IS, IT, M, JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, MG, MK, MN,
MU, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW,

B T EER A ATEH, BRI —MATTRALIHIX

R ARIPO (BW, CV, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SC, SD, SL, ST, SZ, TZ, UG, ZM, ZW), ¥l
(AM, AZ, BY, KG, KZ, RU, TI, TM), BXill (AL, AT, BE,
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
TD, TG).

AER LA

—  EEPAe R IR G AH215:0)).

—  FEEHBARERAGIIIRE M 2 B T, R
TERSUR RS HUR A (48 2(h)

— BT SR AR (U5 2(a)

(57) T2 AL AT THEMN AR . W& S, AR T —F T4 Bk 55 20
RS A Ybricy, B, Fridi HRACAEYARIC S ()ZISEQ ID NO:1 ~ 15H 7RI F IR 2= /D —Fk;
/e (i) 5 SEQ ID NO:1 ~ 15H /R F A B4 A g 2 /D —Ff, AR BHTE (R FODNA AL A bric i, R
FE P PV T 2 B 45 B S B OO 4558, B RIFHOBURIE . R MBI,
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FEALEIRCH. BONERAR

AR R B

AR IEER 2022 4F 5 7 25 HIRZMIATRA “ AP, 5l
&R B EL R HE 202210578062.5 FITLAERL, 1% H B G HE AN
HIA R A RE NZE I ANA K

BRI
AB R AR S22 Wik, BAARRE KM A AR i 4
il & A

GRS ZN
i H e (colorectal cancer, CRC) H& 1l 758 = JCBAME MR, 4T 44
SHE AT R R LIS, Mg, H il S ERCRCHIRIRFZH 715,
SRR R M, FCRCEDHFRMES . HIWFRICT R T
P =ALAIEE A, Hp, CROMUEGHEB RN G E RN T &
. f£HE, CRCFAFRRT WIS —, B4 [ RAMA T i
AR OR DU A 4T o AR 48 2021 5 1 5 1 A 41 4 [ B i i wF 8 WL
(international agency for research on cancer, IARC) A7 1202054 #E B IR,
HE—AEINRIICRCEFEAS6 TN, SET-I2971 N, B2 LTS
MAEFE, CRCAKH=AMHERHE, B ADRES M, BRTHMECRC
BE LR ECRCEFE 1345 AR, FHI2CRCITHFES K598, tiz
R AF IR 1698 %, HAITCRCHNHAFILE R, FHiSH 2 5]
CRC & HLBIFEE /D, M2 & L MIICRCRIEL B ERS N 5=,
Il PRIZ W7 7 1 s H 30 F LW Z R % (computed tomography, CT)
H T 12 WrCRC I ELBIRIAT 2T 55 BEILHR A5 (magnetic resonance imaging,
MRD F T2 WiCRCHE BT HE 1N, 11 1E B F & &AL ZE 334 % (positron
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emission tomography-computed tomography, PET-CT) tHBEF&; 20U, H
HTCRCYGIT IT AR AT AR N T, FAREE ARG HALST a7 7 Z BT &

R L G IR ) BRI, XBEFEBUEEREE K. TSR E
BRA . KZHCBEMIE R B8 THEESEE . FiEER . miEk
#%. BHERZ. ML, CRCUAIMATER, UICRCHEH WM& 2
fE, HOEM. B3k, Wi BRibz4b, 258 et nT DLE BE A0 w41
ZUIERE. 75, WRES. Bk R el DL BURE KFHE R . H
&, CROMEEFEAR i3I, MCRCHMEL MR Iue T H RS X
FET-# . tHTCROMES R HEIGE T EFNEL S, WRAFEKM
TG B R, RN e TARRGIT %, Bril—ELk#Z 2
PR LT 2 950, Bk, BUBEECRCIHITHT T M EE A LI g%
. BRI 2R T IGR 3 2F g E A hn s B s b, Horp g 4
FrE AR B IEMHIRPTUE (CA199). MEEMAEPTE (CEA), HILK
IR EIR, AT AGEKHCEA. CAI99M T XAk N gE 4 . BAR 0T
T CRCM B GRS W I SRV ETI AR R8I A 5 I L5 BV G, (HIxX I
B . I ARTT I RAR S Wi T2 F X CRCIR L 53 75 11 1) . (H
H AT T AR S AECRCIR R 45 3 B e W e i PR (T SRR AR . A B 904 tHMRIL
CTX]CRCH# 24512 K &5 S 5 CRCAH 245 1 22 45 BT 5 27000 R N 57.6%
154.7%, MIMRUFICT IR BURAE 53 1 942.6%4125.0%,  Frm 450 38 74.1%
F41.3%, HMRFICTVEAGSAE IO A A7 AL A AR (MR 5 2 53 118 56.7%
F143.8%. EANDAAMRIZHEREILTCT, HiZWREA 0B . M
SKAET T Z AN AT RS W, JCHR N I B T B U ARy e P
PET-CT, HT{EXTCRCHMELFFENTIZH ke tHAEF AR . G SLFH
PET-CTHa | CRCIT 3 i B2 45 1) R BUE D9 66% ., 5 711 N 60% , HERA I N 63%,
FRE S M T B I TR LU s T CTHRE R MR 129% , HERE T (1959%, (HAT B AN 21 70%
DA T KT

g b, MR —FICH FIDNA FF AR G4, S i dm bk a5 5
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i Bl PRYER 2 W AT VAT

RAR

R T figf P D 1] R

AR IR H ALET R FIDNA H 24k A YrbR i PR 46 W 45 B Ji bk B 45
R SAERRS , A BHER AL HH S5 AR bR i P mT DA SRR VARG I A2 W 1 H
ioP

FH T e il R J7 22

AR T AL T M H T4 B g kSRS W i P 3k
Ebridd, Hd, BTk R AR S

(i) WISEQ ID NO: I~15F7RIFfFHlf 22 /b—F: F1/8k,

(ii) 5 SEQ ID NO: 1~15[7s KR FI B AN PR B i Y 2 /b —Fifr

fE—SesTii )y 2=, TR B AL AE R IE I E A4 SEQ TD NO: 10
BRI  A/BL 5 SEQ ID NO: 10H7 75 1 e 5 T AN FE %1

oSSy K, TR B A FGL Y & SEQ ID NO: 10f17m
W75 F1/50 5 SEQ ID NO: 10FRIFF A HAMY S, Sk H LUR IR 511
A

(a) WSEQID NO: 3, SEQIDNO: 11. SEQ ID NO: 12FfISEQ ID NO: 15
H TR IR SR Z > —Fhs F/Ek,

(b) 5SEQID NO: 3. SEQIDNO: 11. SEQ ID NO: 12MSEQ ID NO: 15
T B8 51 B AN e B e A 2 Fol

E—HspE Ty S, R ie Wi X 4 B8 45 B e 10 5203 & 15 AR AE Ik
4755 .

LTS TT R, AT B ik B TNMA IR T B8 T
T281. T3 T4HIR 45 B e .

FEARB B — Se 5 T3 B 7 E R 9 H SR 4 A WA e M e il 25 FH T2 e
oA 8 BRI R BT E S5 5 82 i SR & A 3
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FEAR YIRS TR 4L 7 - Fh A T 45 B Vs ok L2 S e 12 W 1 k)
&, Hrp, Bl el s s AT A AT R A s ok i F AR bR i
[ F AR R R

FE— g7 2, BT AR e 1 AT AR I Y AR RS ) DT i
BT R 2O e BPCR. HEALRESMEPCR. 27 PCR. DNAHEAL
O F S FERDNA W EAGIF 4 25 R 40 HH 26000 2 RTDNA T S5 40 5 5 v 1)
—RhE A

e S BRR ST R, BT MR s o1 A s R et s b, By
R B Wi R BALSSEQ ID NO: 1~157R- I FEFIEL 5 SEQ ID NO: 1~15/
ANHIFFHLANO A B e 2 /0 3 1 5 SEQ ID NO: I~15H17~ 1 4]
50 5 SEQ ID NO: 1~15FT7R 7 51 HAMP P 458

FE-— ST BARR STt Z2rf, Ik G assit 5 LR g & b 41514
FNEREL -

(1) WISEQ ID NO

(2) WISEQ ID NO:
(3) WISEQ ID NO:
(4) WISEQ ID NO:
(5) WISEQ ID NO:
(6) WISEQ ID NO:
(7) WISEQ ID NO:
(8) WISEQ ID NO:
(9) WISEQ ID NO:

16~17H 514,
18~19FT7R 151 41,
20~ 21 Fos 514,
22~23FR )51,
24257~ H1519)
26~27F 514,
28~29F R )51 ¥,
30~31 7~ HI5 ¥,
32~33 PRI 511,

IISEQ ID NO:
UISEQ ID NO:
SEQ ID NO:
SEQ ID NO:
UISEQ ID NO:
ISEQ ID NO:
SEQ ID NO:
UISEQ ID NO:
SEQ ID NO:

46 Fs HIRET
AT INARED
ABFT /R IRET
A9FT /R IR ET
SOFTRHIIRET
SRR IR
SPYIANREZR A
S3IFTRHIRET
S4FTRIIARED

(10) TISEQ ID NO: 34~35F7=075%1, MISEQ ID NO: 557~ 4R Ef;
(11) WISEQ ID NO: 36~37f7) 5|4, ISEQ ID NO: 5617~ HI4R 4t
(12) TISEQ ID NO: 38~39f17~075(%1, MISEQ ID NO: 57~ 4R Ef ;
(13) #ISEQ ID NO: 40~41J7x 195 ¥, WSEQ ID NO: 587 R4t
(14) WISEQ ID NO: 42~43 17~ 5%, WISEQ ID NO: 5917~ IR E
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(15) WISEQ ID NO: 44~45F7~ 1154, WISEQ ID NO: 6087~ HIERET .

e S BARSIE T 229, TR M RF RS ANk 1 204, Myl IR MR
M3 PRI IR EA I JRUCE . SRV WS TP i —Fp el 2 fh

ARSI T M TS E Rk AR 2 R%, H
i, TR RS OIERIRE . TFERE R R

JIr i 0 2 B R AR B A S AR 3, PR B R TR AER B A2 E W
FEAS, Bl & F TR MU IR AR A o E R i B B AR b i P i) HH B A R
i

Fid i 55 25 B OS2 RN 3S . Tl A8 P AR A 1H BT
PITIR b T 85 e T B AT TR A B d TR AR A T SRR e, DASEERAn N 40 il

¥ BT IR B A R BT I () B0 AR i 4 1) B R AGAE P 5 ) e B AR L
B, FIRFTIREEAR RS2 R EAES ARk DR,

AR — BT AL Tk 5 DU R AR A A R i 2 — A
e & T2 Wi B A 45 B e 11 52 350 3 2 15 17 70 IR B2 45 7 428 1) BT
EHHE, H, BRI Y RREN VA F TR L3 () R Ak AR b
YT B AR

(1) WISEQ ID NO:
(2) WISEQ ID NO:
(3) WISEQ ID NO:
(4) WISEQ ID NO:
(5) WISEQ ID NO:
(6) WISEQ ID NO:
(7) WSEQ ID NO:
(8) WISEQ ID NO:
(9) fISEQ ID NO:

16~17F7R 514,
18~19FT7~ 15140,
20~ 21 Fos 514,
22~23FR )51,
24257~ H1519)
26~27F 514,
28~29F~ )51 ),
30~31 = HI51 ¥,
32~-33 R 519,

SEQ ID NO:
UISEQ ID NO:
ISEQ ID NO:
SEQ ID NO:
UISEQ ID NO:
SEQ ID NO:
SEQ ID NO:
UISEQ ID NO:
SEQ ID NO:

YN E AL
ATHT 7S HIERET
AT R IIARED
N E AL
SOFTRHIIRET
S1ATR ERED s
S2FIR ERED 5
53T HIEREE
S4FIR ERED 5

(10) @ISEQ ID NO: 34~3517x 115 ¥), WISEQ ID NO: 557~ RI#R%E
(11) 4ISEQ ID NO: 36~37/17~HI5|4), ISEQ ID NO: 567~ HIHR
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(12) 4ISEQ ID NO: 38~39f7~i 514, WISEQ ID NO: 57~ R4t

(13) WISEQ ID NO: 40~41F7~#154), WISEQ ID NO: 58 7~ HI#4Ts

(14) INSEQ ID NO: 42~43F7~ 1514, WSEQ ID NO: 59F17= MARET;

(15) WISEQ ID NO: 44~45F7~ 1154, WISEQ ID NO: 6087~ HIERET .

R TR

A R AL DNA UL A bR icd R ol LUH T2 Wi m S 8
TR E S BN A e, B R rEURME . Rt R L

P e B

1A F B A IR IR I ACT IR R AR A

FI2 A ESEQ ID NO: 10fT7R-i3e ¥ 5CA199. CEA. RRIZITTEN
AUCE R HIR R

BARSERETT R

LAF, XA BB A 3T BT o LR BT SRR R (1 15 A
BT A RIIACR I ST % BARBIFIdEer, EARPIARR & TixX e
P . BB FEUANE:

AU, A “HBEA~BEB” Ko PEUE T B 16 A r BUE
A. BIRJEH.

AU, A A B B S B RO S R Y el a0
FIBRAE IR ZE 7L 5% IR N3% FARIEN1%IER LA .

AVLEA T, ER TR FORME SUESE T T SRR AR DL AN AT
ST b T 5 T 3

AP, “ARER” B ARkl R IR T ORI RIS e AT
RABTAKRAE, I Bz R 55 2% 1 kA B S A2 S A A R A B L

ASULEAE R, FTH ) “— e BRI Sz h & 7. “ B — ik BA/AR
MEFRI ST 7 587 “ ST SR A AR ARG I 5 1% S T R R IR e R

6
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CFlan, ik g5k, PRI/ BRREYE ) BLFETE BbAL iR i 2/ —Fh S 77 3
Hr, IF HRIRAE T e S T SR B A AL T e ST = . Sk,
IR, TR ZERm V] DM A 7 N S & Pt tior 2 .

KEUIAE “@3E” 1 “HA57 DUl ERZE, SEETEGA
AR S Pl s T —RIVPEOEE. Ik, RE., sl & %f

PRJE T OB IR BReE H, 2 v b e AR A ZIN 2 B, Bln] el

AFENTIRE R . TE. e B S B R E S,

AR PR KLH) 247 ZIEWADBIA LA L. R/, R SCI
WRHIKERRK R, FORTTUFE=MKRER, #ila, AN/EB, AJLIFRIR: §
MATFEA, FIRAIFEAFB, BMFAEBX =L, Z/F /7 —REBRAE
KIPXF R —F “BL” MK H.

Ay, R “SEl” RIS . Blpf/aie, BPEAK
7R

AU F R, RIE “aiE” (BRI 1 H TR AR A A B A4,

BTG R B2 5 M B9 (fe ) B A 280 Sts) R 4t R U i v R AT A A e Rk A0 1 R
A AT OB A& A B4 B e AR (T I3 R 9w AR (genetic
re-programming) ). X FH AR R AT 0 S AR O /NFRIEZAR. (R R ER /)
AHHEIGHE (ARG 0D i CEERERE RO WD CRE 4
SETD) BRAIMAEE . Bk, RiE “SiElpiE” R0 4n. B E
AR,

B RIS E e A A 2 i, K2 H95% . LSRRI CRCELES
JEFC A2 R U RO e

AU, TNM (Tumor Node Metastasis ) Ac I8 27 A & i J85 ) — Fils
PN, AT (Tumor) F8ME IR AAERITEHL, B MR AR B3 A0 A0 <18
UL 452 RIEE SN, KK FATI~T4RF R N (Node) F X ik 1 45

(regional lymph node) 3 R2fEHL. WA RZ B, RINORR. FEEHHE
g5 RAEEEANTE R 3G N, R FINT~N3FR7~; M (Metastasis) feiibiH
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CHEFEMIERR), KA ZLEFEEHE ML R, AR EAMIER.
FEHEELAR . I TNM =" Fr A& ] RS e 120 3

AU A, RTE “FEAR” S5 0] Be S /R BT 0 AL 20 T IR AR
Wi, WHRAVIREA . WASCHTA, “FEART B “AEMREA" 18 Mk Rk
R (BHCRFRD RIRELIE AR KT FEY) 735 RIS RS,
I HAELFE AT A Z SRAGALIR « 1 1 SR/ E R AR 201 1) 32 AT T 4 il 2
R FEATEIFEAT] LU AR WAV R A B 2 A B
FIFEAS . FEADUEDREAGRS, EART, AR (Bl M. (s,
ME BRI TR PRI VTR AW (0. R BRVE. KR FKE).
B EREREAL K. BRI, MR, ARER. WL MRV
By MEREAETE AT IR IR . LA SUR AN S BRI FR IR
Yoo LESRB A s (B NIsLsh¥)) FEa i gmas s A, L
L AT AR I AR A

AU, RIE “2u0E " T LRI LS P i i 2L S P R 4
HA SEEHr. EARKWAT, WIASEIR M RSEA R FLshY), 1L
EN (BN AZREFSRANEE) . ZulE A aRE, BEART,
RIphWy. wazhn. e RSN, B . BANmG R 2R sl an ) i
P NTE

AU, S WSR2 ORI SR RE R B L B 2l
ER B TBRTE T REE B ST BB O BAE () 32 1 R IR T
S LR AT RETE W B AR BORAE A S E TR (B AT BE A2 e BT
B BUHRE 167 0 AT B BUE (1 32 10 AR

EAR I — e HASE s S, 2L Bda X 70 B 45 B 1 22 10
BB FAEMELE R .

AT A A< ILAME R T S RS A R R (B, 14
BHE NEZBZEER (P ERAFSD. Flw, F35-A-G-T-3'5 )75
3-T-C-A-5"H ko HANAT DI HB A7, S s I il 22 HR s it e e %of

8
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FMBEATICHC . BU3E, XRR IR W] REARAE e Bl B H AR o A BRBE (AT
M FE R A R BE 2 [H 24 3T IR AR RN B o X AT 48 S b R A5t A% 1 [
(R4 BRI i L B

ARiE “REMEERN” ATV MY, ZIER NP RA K.
NELERMMIEZEIR I Y5 AZE A AL 5 MDNAR &, B S
FEDNAK G RGAEAE T AT RS IR IER BT o M 51 4755 XU S e 51 1R AH
AN, AT HHTY 1Y, RGN, KR5S ST NI BN TS
BAK. BKSG, RGBT IS5, M- XM M. A2, 51IR K
FIVERA Wl 2 Ao 2 TR T DL EE A 22 Yk (BRI, ARk | 3B ORIAE (e Jl— N “ B3R 7
ATUAE “PEH ") DRSS R E R 2 5 0y 88 7 B, HAsERE )T %)
(33 B B 3 AR TR b AR A B, R K R r 5
o T INENEL I, ZERRON “RAERME R (“PCR”),
H T 2R 2 A EE 3 Fr B SCRIRA R I 2 P AI(DIR BT, BT DUFRIE
B “PCRY ", & “PCRFE=4)" B “¥i4+",

AULEH A, ARG “TYIGAER” R AR T LU A I R 0
. THHA “TI¥ ARG MEAT R

AU, R RN ZIRRIET RN AT <87 (h7E
TR . ML, “H R HTIRAEABIR UM, Hrlhe
EE AT REATEE TREAY . B EEEE IR . XA LB E g,
B T R T B RE AR H aliAb B (R TS e I AR AR . B, Sk E A
AASFR R I A% 2 LA S AR R W] AR R A (5 S e AE

AULB T, RIE <5147 FEFRLESlAk 1 BRI A R AR AT A R
H R AR, AT H 5SS B TN 5 W =6 B
KT (B, AERATRRAIE S WIDNAR G B8 AR T 3F HAE G i
MipH T B, HAEWIE NGRS . SIP Rk akng, HTy Rk
M, AHATT DR XU AR 0, U A ) 8 S = 2 w1 e Ak
HG| ML B HEE. ikth, SIVREMARRIZERR. 31Y0L 0K

9



10

15

20

25

WO 2023/226938 PCT/CN2023/095576

SRR T 5l KA IHE e SR R B e T 1R 2 IR,
BFEIRSL . I WIRIR LA IR A

APt R, ORI “OREE” R AR e Al i FRE VA R IRAFAE 18-
HEM. BEASUELPCRY G ERFEZER (B, ZERFID, Hik
50— M HRFER TR . ST D BB . $RET R THRpE
SR PEFIRAI . MR (flan, “HsREEEr 7. WA — S Sy %
H, AR IR R AR S BREE AT LR “HE 77 #HTFRD, ER1E(E
e e il 22 4 R R A

AU, P EERIE AR 2 AR NI, “24
U RIFRDWAFEDIL “BEI” JEA—ERBWE SERF YA 5EER
FEA B AMEBRR — 1. fltn, # Ve LaFS B RS A IE, AR
R Z AL I i B & SRR AT 28 S (B AN BANI FR BT B 51 4 51 N3
AR, F/BAEY G LR TR AR R R A1 R

AUHIHH, “Fpolihe” ST SR 2T IRIE P74 K1
FE e RIS BT LURLHE R IR 5 2 B EE e A4S B S B B E . TT
VARAAS AR E I S v Pl SE M e B AR R e PR AIE B . E— 7R, FridAR
T AIE E IR R 2 AL BRI S AR

PN VA S L R N 7= 1 O 11 =) Al N A1 5 i ST i L
RT3 T R AU e . BTk T LA T AT I e v 2 GEE 4L
T2EAAL) MY, WHEXATES, Hil & DNABEN AR H TR
MFp—A, T DHE N RE#AT, I HAEXFh IV 2 e g g AT
BN, B E AR 5 AT DL AT A sl & A AT i AR . eI g
AR F =R A (4, n454Life Sciences, Inc., Branford, CTHT MV ALITT )
A E BT IR (1, INSOLIDTMEL A, Life Technologies, Inc., Carlsbad,
CAFTREDV AL ) 5 A F 200 A2 B BR & et 470 7 (1, 2nTllumina, Inc.,
San Diego, CAFTRI AL TruSeqTMAIHiSeqTM$ A, Helicos Biosciences
Corporation, Cambridge, MAFTTR LAk FIHeliScopeTM;  FlPacific Biosciences

10
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of California, Inc., Menlo Park, CAFT 5L FPacBio RS), BIL B FAG M H AR
AT F (U, Ton TorrentTM$L AR, Life Technologies,Carlsbad, CA); DNA
g KERI 7 ( Complete Genomics,Inc., Mountain View, CA); T 44K FL A0
FHEAR (B4, B Oxford Nanopore Technologies, LTD, Oxford, UK AT H & HJ)
S 1 BEIFAT BII R T7

AU, AL AR e A B CSEINA R Hu e k4L,
I FRING6AL i B At Y IR RR FH A . AR AN IS DN ATE 7 A& K HH 346 1,
PR A3 & (R SNDNAY 3G I VEAN e DR B A G R A ) W B e SRy, “IRH
FAEDNA” 8G “ FIALDNA” W] LAy 5 R aa A R B S A B R 2540 11
FHEDNA.

AUHIHH, “HEARER” B “HEUZERIWE" 2IRERTHR
Bl b A7 AE Ry, H i AR EE 7 AAAAE T 2 A B SO B R . 4
w, s R e I E AN R, (A 5- FH T e I A LM I A (1]
SHrA AR DAL, PRMsmE AN B TR, 5-H B g 12 HH B
WHE B . 50— s, g frmsie 2 H e S SO 5 A A 0 4
M, ATARIKHK, HIEE T DNAHB AU AN IR TE & B 32 TR,
[ER] A oy iz s g & DN (1) 1L Y A% P PR i 2%

AP, IR T HY “ P EAIRTS 7L« AL TS 7 A« PR AL R
TR ERRIR S T AR BN — D DR IR . fl, Of
HH SR A PR G PRI IR 701 A 9 340 1) (D, R 70+ T R RS A
PR o AN EAT ] P BB BRI IR 70T B AR A T AL

AU, HEWIRES TG “HRAE" Roridaas (Fan,
FoRHEME. 8. el BathE) . HERE YT CUE A H 2L
R BT 14 R 1] P R 1] 24 Y 4 5 B FE A AE ) Se B AR O B, B i I EL RO A
FREEE SN R 9 3G, sl 1 B AR BR A SR AL B AR AR T (1) A% BR (1) 7
FUSKF=AE . DR, a0 AR (AR FE AR DRl vy A AR 2 K e £
208 N REWIRESHK E EiEis . “HEMFERE” 5 “HREMAEE” |
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Z T MR R I EAAORES RO BUE R, A B EAL IR (4
KRR AR EAAEFRCY)), B2 T — D H BN R EAOIRE
N RALI 58 SOy3E TR

AU, ARE CWIRRE A IR LS T A R
MRE h (bisulfite). IPIRFREEL (disulfite). JARFRE L (hydrogen sulfite)
BUHAH G HEGH, £d WIRERE SR G IIDNA, HARZ T W R Ak () s
WEAZ T K B AL R PRI e, T FE A0 PR s g % FL AR AR RE AR, RLkG A
PAIX 7391 inCpG A% R 2 91 AT R B A AR B R T

CAF 6T A B AL AE b W GRIE S it 25 e .

<H B EY)>

A — B TR T — Fh T 4 B e W B S H AR 2 W i HE A
bR, Hrb, IR PR RILY R

(i) ISEQ ID NO: I~15F 7= FA M E b —H; FI/8L,

(ii) 5SEQ ID NO: I~15F7= A BAMA 51 R i 22 20 —Ffr

FEA R WA B S22, #NSEQ ID NO: 1~15i 7R~ IHFF ek 5 SEQ
ID NO: 1~15Frn 17 51 AP S 7 22 /b — AN CGTR 7R I R LA AT
RIZISEQ ID NO: I~15FTRMFHESSEQ ID NO: I~15F/~MF I B AN
FE 3R 8L & HCGTR 7R I B0 A i ) P A X3

FEARKHI — e st 7 £, Pk i) B B0 A Y0Frid 8 5 iSEQ 1D
NO: I~ISFURIIFAIAZED—Fh . AR, A=, B000F, 2400
AR 2 FEAACIH Y 55— Be S T R, TR R ARG i el
5SEQ ID NO: I~I5FRI A AN AR R D —Fh, 20 PiF . 20
=F. BAOWM. BAOTMETE LM, ERKPN ST ET, R
P IEAL A MIhR e AT L& WISEQ ID NO: 1~15F77R KIFE 51 B 2 /b —Fih ol 5
SEQ ID NO: 1~15F7s B P A AN R A R i 2 20—

FEAR R — B ARk 1) SE 7, Ik iR E A AR id =0 a8
SEQ ID NO: 107 K4 F1/88 5 SEQ ID NO: 1017 HI 41 B AMKIFEA o

12
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FEA R I —BC ARSI 7 28 Hh, B B H A AR s id 8 25 SEQ ID
NO: 10FT7/R K #IF1/80 5 SEQ ID NO: 10T/~ 7 HAMAFF, ik H L
TMHRRFAIA S

(a) UWISEQ ID NO: 3, SEQID NO: 11. SEQ ID NO: 12MISEQ ID NO: 15
HETRRF I E D —Fhs F1/EK,

(b) HSEQID NO: 3. SEQIDNO: 11. SEQ ID NO: 12HISEQ ID NO: 15
BT R 30 HAMR R 20 R 22 2D —Ff

FEAR R IR — S RS T 22, BTk A& AT DU EANER T

(1) SEQ ID NO: 3fISEQ ID NO: 10, 5{5SEQ ID NO: 3. SEQ ID NO: 10
HAMNFHIRIHA A

(2) SEQ ID NO: 10MISEQ ID NO: 11, B{5SEQ ID NO: 10. SEQ ID NO:
1B ANFAIHIA 5

(3) SEQ ID NO: 10MISEQ ID NO: 15, 5 5SEQ ID NO: 10. SEQ ID NO:
15 HANF YA G

(4) SEQ ID NO: 10FISEQ ID NO: 12, 55SEQ ID NO: 10, SEQ ID NO:
121 AR A &

(5) SEQ ID NO: 3. SEQ ID NO: 101SEQ ID NO: 11, 8¢ 5SEQ ID NO: 3.
SEQ ID NO: 10, SEQ ID NO: 11 B #MFHIFIH A

(6) SEQ ID NO: 3. SEQ ID NO: 10f1SEQ ID NO: 15, 8{5SEQ ID NO: 3.
SEQ ID NO: 10. SEQ ID NO: 15 HAMNFEHIKH S ;

(7) SEQ ID NO: 3. SEQ ID NO: 10fISEQ ID NO: 12, 5; 5SEQ ID NO: 3,
SEQ ID NO: 10. SEQ ID NO: 12 HAMNFEFIKIH S ;

(8) SEQ ID NO: 10, SEQ ID NO: 11 FISEQ ID NO: 15, #{5SEQ ID NO:
10. SEQIDNO: 11, SEQ ID NO: 155 4MNFH I A

(9) SEQ ID NO: 10, SEQ ID NO: 11 FISEQ ID NO: 12, #{5SEQ ID NO:
10. SEQID NO: 11. SEQ ID NO: 12 H %75 I 4H 4

(10) SEQ ID NO: 10. SEQ ID NO: 12F1SEQ ID NO: 15, 55SEQ ID NO:
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10. SEQ ID NO: 12, SEQ ID NO: 15 HAMFEAHIH S

(11) SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12HISEQ ID NO: 15,
5 5SEQ ID NO: 10. SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 155 %h
JEHIIH A

(12) SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 11H/ISEQ ID NO: 15,
5. 5SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 15T %} ¢
2 EERSS

(13) SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 12HISEQ ID NO: 15,
5 5 SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 15H %M
HIIR G

(14) SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 11H/ISEQ ID NO: 12,
5 5 SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 11. SEQ ID NO: 12H %P
HIIR G

(15) SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12
MISEQ ID NO: 15, 58{ 5 SEQ ID NO: 3. SEQ ID NO: 10, SEQ ID NO: 11, SEQ
ID NO: 12. SEQ ID NO: 15 H4MEFIIH S .

AR B — st T &9, TR e W X 4 B0 45 B e i 521l 2
BAFTEIR R S5 %75

EARKHIN— e HARSE T %, Pk )2l E i lzhy; flidei,
Frk I ELsh I N Bt— B hiktth, FrkiszilE 245 H i B .

FEAK AR — S BARSE Ty 2 T, prik 45 B ik 3 TNM 23] T3 1
T, T28. T3MHET4 M4 B i .

<HEALLAEYIFM eI Hg>

FEAK 77, $24E 7 ki PR A bl e & H T2
W7 S8 45 B e 1 52 1 2 T A7 CE R T 45 3 A% 0l el & (i FH g

fE 7 — sy S, SR TRl bk i B IR AR M bR ic i R R A
FE BRI TE ) 45 T2 W B0 &5 B e 02l &2 AR R S5 3 # 11)
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FIEGE & R

<G HEHEEEB LM &>

AR — L5 T, St T H 45 Bk B4 812 W R &,
Fod, B Bl & o B T e U AR A A o b R B A b LA
E AR R R

FEA R — Lo BAR R SEti 77 G, ik B0y ade B BATT Far il Y 2k
WA RITTE R BT R KOG EEPCR (qPCR). HEALRF 1 PCR

(MSP). #FPCR (ddPCR). DNAHEAE fr . L nDNAFEALI P, 4
SLPR ZH P34 (Whole Genome Bisulfite Sequencing, WGBS ). DNA FF3t
A TE (MassArray) AR —FPEZ Fh .

TEA R WK — R B (Y 527 289, Pk i) i ) s B PCR AN/l
FAFF S PEPCR A T A FH BRG] FoAdtt, Ik i iaom) GG 5| R BdR e
fE—2esii T, PR g[d i RrrtEy %) & SEQ ID NO: 1~15F7
AT HIECSSEQ ID NO: I~15FT 71 7 41 HLAMNK P41 . £ — sy 24,
FTiRARET 25/ #E 0 1 5 SEQ ID NO: 1~15fT7R~ 518 5SEQ ID NO: 1~15
PR 50 AN P A4 22

TEA R W) — B B0 EAR IR SEME 7 2290, Frid (il i e a ke H BAR () 22 20
— S YR ET

(1) WISEQ ID NO:
(2) WISEQ ID NO:
(3) WISEQ ID NO:
(4) WISEQ ID NO:
(5) WSEQ ID NO:
(6) WISEQ ID NO:
(7) WSEQ ID NO:
(8) #ISEQ ID NO:
(9) WISEQ ID NO:

16~17F7R 514,
18~19FT7~ )51 ¥,
20~21 7519,
22~23FR )51,
24~25 7514,
2627 H151Y)
28~29F~ )51 ),
30~31 st 519,
32~33f~ KI5,

15

SEQ ID NO:
SEQ ID NO:
#ISEQ ID NO:
SEQ ID NO:
SEQ ID NO:
IISEQ ID NO:
SEQ ID NO:
SEQ ID NO:
UISEQ ID NO:

YN E AL
ATR/RHERED
48T 7~ HIHRET
N E AL
SO ERED 5
SUTTRHIEREE
S2FIR ERED 5
S3FR IIERED s
SAFTRHIEREE
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(10) WISEQ ID NO: 34~35FT7~HI547,
(11) WISEQ ID NO: 36~37FT7~ 154,
(12) INSEQ ID NO: 38~39f1/~ 15|41,
(13) 4ISEQ ID NO: 40~41F17~H15 47,
(14) TISEQ ID NO: 42~43 7~ K154,
(15) TNSEQ ID NO: 44~45fi7~15 |9,
FEARK I — 26 BAR R SENE 7 2, Tk A Rl RE A e F A 40, Ik
M a3 R RN PRIUE . R S — e
At AE— LEALUE I SET T S, TR BOARFIRE AN ALY, g B w41 244

<B| YERE A& HI R R

AR — L)y, J4t T A U s st A s 2 — A
T 25 T2 80F 45 B e 1K) 30 3 2 5 A7 R bk E A5 R 2 1 1) et 571
SRR E, o, TR SR ERET B A T R LA i B R AR R

Poi B S

(1) WISEQ ID NO:
(2) WISEQ ID NO:
(3) WISEQ ID NO:
(4) WISEQ ID NO:
(5) WISEQ ID NO:
(6) WISEQ ID NO:
(7) WISEQ ID NO:
(8) WISEQ ID NO:
(9) fISEQ ID NO:

16~17fTR 514,
18~19FT7~ )51 ¥,
20~ 21 Fos 514,
22~-23FH1519)
24~25FoR 5140,
26~27F 514,
28~297~ 15 ¥,
30~31 Pt 5140,
32~-33 R 519,

PCT/CN2023/095576

UWISEQ ID NO: 55517~ FIHR
UWISEQ ID NO: 567~ FIHR
WSEQ ID NO: 577~ KR4t
UWISEQ ID NO: 58 FIHR
UWISEQ ID NO: 59F77~ FIHR
USEQ ID NO: 6017~ KR4

UISEQ ID NO:
SEQ ID NO:
SEQ ID NO:
UISEQ ID NO:
ISEQ ID NO:
SEQ ID NO:
UISEQ ID NO:
SEQ ID NO:
SEQ ID NO:

46T/ IR ET S
ATR/RHERED
AT R IIARED
49T 7S HIERET
SOFT /R FERED s
S1ATR ERED s
S2 TR ST
S3FTR ERED s
S4FIR ERED 5

(10) 4ISEQ ID NO: 34~35fi7~H 5%, WISEQ ID NO: 557~ IR T
(11) WSEQ ID NO: 36~37F7~ 1151 #¥), #ISEQ ID NO: 56 iR 4t
(12) #ISEQ ID NO: 38~39f17~075(%1, MISEQ ID NO: 57~ FHREf ;
(13) 4ISEQ ID NO: 40~41/J17~1) 54, WISEQ ID NO: 5817~ IR T
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(14) WISEQ ID NO: 42~43 7~ #1541, WISEQ ID NO: 59 7R KI5t
(15) WISEQ ID NO: 44~45F7~ 1154, WISEQ ID NO: 6087~ HIERET .
<GEBRHEEER L RS>

KRR — SR T — M TS EERE B R4, K
i, TR RGO IRE ., MEREMRHRE,

JIr i 0 2 B R AR B A S AR 3, PR B R TR AER B A2 E W
FEAS, Bl & F TR BT IR A AR h_Fk f B B AR B i P i) HE B T
i

Frid v 5 25 B RS A AN 2, TR A7 3 el B tH EALE
PIT IR Ab 3 25 40 E B O PAT B IR AE G s TR AR T B R e, DASEI A0 R 4051

K P SR A ot | 3R T B AR bR i M I R R R S K e B AR
FCAR, I T IR R AN R 323 1 R SRS B i D85 %% .

TE— S LRI SENE T S8 7, Frid 268 B FH 1%t B A ks 00 26 28 1R )
S5 AN/ BT IR TH R B IR E I, Pk th A B A4S Sonds . FTERHLA
A AR E A DRl PR T AR B AR R AL S A B R Y %
M2 25 R 2 b —Hp.

E— e B R R ST L9, Bk Al DUEE PU R 7 RS : R 1R
SGEEMES I FEER 2RI MRS S ER 2R F D LR R
AYIFRC ) AR, AL A M D S R R 2 W R (] 4
ROCHI ), FFMIBB WL (FHWROCH L) FBE X5 £ K FEE
B 5 e 1 ) e A .

<G HENEEEB LM >

EARI— 7T, 4T — Mg A lpm O sty sk, Ha
FHLL TR

A2 AR

FEOTIRRE AR 1125 K ZH DN AR/ B Z DNA 5

R FTARDNA, & B B A A1l 47 ) T B AR B

17
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FInl 2ol R S B EE R, EAEERENRZNE LN
FIEMEEH .

AR i s 9] 5 A 2 — 2D BB A B, (BANE 9ot AR 5 BH IR PR A1«
PAUR L 7 AR B eiit Ty 28 b B 6 0 A B AL RE SR IE . (B, N P
R, X BITERT, FFARBIREIA Y, S50 el #28
BLORS ., fR PR BT REAH Rl A LRI AR W LA SEEA A . b
IR St ] 5 ] R AT A A SEER TR AN TR R ], AR R
S-S5 Wl B AR R SRS, Rk R, 3w AR AEE
2,

SRR K5 ¥

—. DNARZEMLAEYIRCY

AR CLR S, H T4 B m i B A5 R 2 B I DNA R EAL A4
g, HAas.

(i) WISEQ ID NO: I~I5FRiFHIR) 2 A —Ff, F/3k

(i) HSSEQ ID NO: 1~15Fs I P41 B ANA P21 Fr i) 22 /b — R

DNA F AL A MIFRie M B 4 R 2R 1 PR, SEQ ID NO: 1~15FTR I 741
FHEIANFPI ARG HCGHRR GRITHARE ) K2 A7 U 2
XA AR R I E R Al DX g 7 22 S R A o a0 A 3 P AR
(B RAR D U AP S B s ik L S5 e 1%

T FRA, HBH#8200942 H human genome assembly GRCh37/hgl19(Z IL{7]
WIRosenbloom#5(2012) “ENCODE whole-genome data in the UCSC Genome
Browser: update 2012” Nucleic Acids Research 40: D912-D917)%/ i F& 4% 5 .
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1 DNAREALEYIBRL )

SEQ | #xid | & A &l | A
D Yo
NO: (chr)
1 ACH | chr7 100490200 | 100490303 | GTGGTCGCCCACCACATCGCTCAGGGCCTC
E CCTCAGGCGTGCCGGGTCCTCGGGATGCAG
CCAGTCTGTGTAATGCAGGACCACAGCCTC
GGCTGCCAGGTCAC
2 C21o | chr21] 45575728 45575804 | GGACCATGCTGTAAACCTGCGCGGCTCCGA
33,1 GCGAGTGCACGGGGCTGGCGGGCCCTCGA
COS TTCGTCAGCAGTCGGGGT
LG
3 RPS1 | chrl9 1445046 1445159 | AGTCCTGGGTGGCCCCGAAGCCTCCCCGGC
5,AP AGCCGCACGGCTCCGTCCCCGCTCCAGGGT
C2-1 TCAGCTGAGGCACCTGCTGGAGGCGGCCTG
TCCCCGCCGCCCTGCTAAAGCGGC
4 RPS1 | chrl9 1444864 1444966 | CATCTGTGCCGTCTCAGACAGACAGCTCCG
5,AP TCCTCATCAGGTTCAGGTCTGGCCCCGGCG
C2-2 CTTGCGGGTCAGCTGCCTTCAGGCCCTGTC
CTGGTTCCCGGCG
5 BAH | chrl?7 79380509 79380601 | CTGCCGCGGGAGAATCCAGGGATGGTGGG
CCl1 CGCTAGGTGTGCGCTGAGGGGATGTGGTGG
CAGGCGCTGGGGGCAGGCGGCGCCCAGGT
CCTGG
6 LEF | chrl 226098947 | 226099045 | CGGGGAGCTCCGCTAAGCTGCCCGACCTCC
TY1, CATGTGCAGAGGGCGCTGCTGGGGCCACAG
PYC GCGAGGCTGCGTGGGGAAGCGGAGCGTGG
R2 ATTCCAGCGC
7 RTN | chrll 57232469 57232570 | GGGCCCGGCGCTCACACACACGCGGAGGA
4RL2 CAGCCAGCACGCACCGACGCAGCACCGAC
GCAGCGCCAGGAGGGGCCGGGGACACTCA
CGGTGGGGCCCAAAA
8 KCN | chrll 2818099 2818223 | AACGTTCGCCATTCGGTGCCAATAAAGGCC
Ql GCCTTTATCCCGACCGTAAATGGTTTCTGT
GTGGAGTGAGACTGTGCCTGTCCCGGGCCT
AACCCCCCAAGGGCCAGAGAGGCGAAATT
AGATCC
9 1ZU | chr19 49249128 49249255 | CGCACAGTTCCCGAAGACCGTTAGGAAGG
MOI1 GTGCTCTCACCCCAAACCGAGAGCAGGAGA

ACGCTAAACGGAGAAAAGCCAAAATCCAT
CTTAAGAAATCCCACTGGGCCGCCTATCCA
TGGGGTCCGC

19
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10 LBX | chr2 74725992 74726088 | GCGCCCAGTGCTGCGCCAAGGGCTTTCTGC
2 TCCTTGACTCCCCTCGAGAAGAGAGTGGCT
TGGAGCGGAGCTTGGTCACCCGGAAAGAC
TCGACTCT
11 STM | chr20 62272383 62272489 | CCACCGCCCTGGGTTTACCACGGTCACCGC
N3 CACCTCTCTCACAGGGCCCCCGAGAGAGGACCe
AGCCGCGCCCGGCCTGGTGTCTGCACCGA
GGGACCGCGTCTCACGCC
12 SS18 | chr20 60745104 60745224 | CGGCTTTGAGCGTCGTTCACATGTTCCTCG
L1 TGGCTCATTGTGTCCACATCTTGCTCCTTCT
GAGGAAGCAGAGGGTGTGCCGTGGCCTCTT
GTTTCACACACAGATGCGCCATGCTGCCCG
13 CYT | chrl9 48983472 48983601 | GGCGGATTGGGAGGTCCCATGTCACTCTCC
H2 CATGCCCGCCTTTGAAGCTGAGGCGCTCTIT
TAGTTAACAAACTACAAGTCCCAGCAGGGA
CCGGGACGCGGGTGGGAGAGGCGCCTAGTG
GCCCCGAGGCG
14 LINC | chrl3 20693374 20693498 | GGGGGACACCCGGCACAAGAAGGGTGGAG
0107 GAATGGGGCTGCGCGTCACTCCCACAGCTT
2,GJ CTTAGAGAGCCGTTCGCAAGGAGGACCGA
A3 GTGTCACGTGAGTGAGCTGGAGGAGGTCAC
GTTACCT
15 PDE | chr21 44106318 44106411 | ACTGCAACTCCAGCGACATCATGGACCTGT
9A TCTGCATCGCCACCGGCCTGCCTCGGTGAG
TGCGCGCTGCGGGCTCTGCCCGGETGACGCC
ACGC
=. Bl Y RRE

FExd LR (1) DNAR ZAL L VIFRic i) F A0 Xk, it 1 AR DL 57
519 KREr, BARM TR Pias o R PR 5] 90 S BRET T AR T4 /R
s FRAR DI A AL AU T BEARIRES AT S 7 P A DX 3 PR SRR
MU T HEm M L a E B el &, B2 D H b
X 3 PP A0 Ry S 51 W X R B

20
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HK2 EF X DNAF R YERIC IR 5 1% 5] )
bRt SE EH 514 SE K514
Q Q
1D 1D
N N
O: O:
ACHE 16 | TGGTCGTTTATTATATCGTTTAG | 17 | ATAACCTAACAACCGAAACTAT
GGTTT AATCCTAC
C210rf33,ICO | 18 | GATTATGTTGTAAATTTGCGCG | 19 | ACCCCGACTACTAACGAATCGA
SLG GTTT A
RPS15,APC2- | 20 | GTTTTGGGTGGTTTCGAAGTTT 21 GCCGCTTTAACAAAACGACGAA
1 T
RPS15,APC2- | 22 | ATTTGTGTCGTTTTAGATAGAT 23 | CGCCGAAAACCAAAACAAAACC
2 AGTTTCGT TA
BAHCC1 24 | TGTCGCGGGAGAATTTAGGGAT | 25 | CCAAAACCTAAACGCCGCCTA
LEFTY1,PYC | 26 | GGGGAGTTTCGTTAAGTTGTTC |27 | ACGCTAAAATCCACGCTCCG
R2 G
RTN4RL2 28 | AACCCGACGCTCACACACA 29 | TTTTGGGTTTTATCGTGAGTGTT
TTCG
KCNQ!I 30 | ACGTTCGTTATTCGGTGTTAAT | 31 | GAATCTAATTTCGCCTCTCTAAC
AAAGG CCTTA
1IZUMO1 32 | GCACAATTCCCGAAAACCGTTA | 33 | GCGGATTTTATGGATAGGCGGTT
A
LBX2 34 | CGTTTAGTGTTGCGTTAAGGGT | 35 | AAAATCGAATCTTTCCGAATAAC
TT CAAA
STMN3 36 | TATCGTTTTGGGTTTATTACGGT | 37 | AACGTAAAACGCGATCCCTCG
TATCG
SS18L1 38 | GGTTTTGAGCGTCGTTTATATG | 39 | CGAACAACATAACGCATCTATA
TTTT TATAAAAC
CYTH2 40 | GCGGATTGGGAGGTTTTATGTT | 41 | CGCCTCGAAACCACAAACG
AT
LINC01072,G | 42 | GGGGATATTCGGTATAAGAAG 43 | AAATAACGTAACCTCCTCCAACT
JA3 GGTG CA
PDESA 44 | ATTGTAATTTTAGCGATATTAT | 45 | GCGTAACGTCACCGAACAAAA
GGATTTGT

21
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K3 HXTDNAR AL E W ARl ¥ R 4

Pricdy SEQ ID NO: BREH
ACHE 46 AACTAACTACATCCCGAAAACCCGACACGC
C210rf33,ICOSLG 47 CCCGCCAACCCCGTACACTCGCTC
RPS15,APC2-1 48 CCGCCTCCAACAAATACCTCAACTAAACCC
RPS15,APC2-2 49 ACCCGCAAACGCCGAAACCAAACCTAA
BAHCCI 50 CCCAACGCCTACCACCACATCCCCT
LEFTY1,PYCR2 51 CCCACGCAACCTCGCCTATAACCCCA
RTN4RL2 52 AACAACCAACACGCACCGACGCAAC
KCNQI 53 ACCCGAAACAAACACAATCTCACTCCACAC
1ZUMOI 54 AAATACTCTCACCCCAAACCGAAAACAAAA
LBX2 55 TCCGCTCCAAACCACTCTCTTCTCGAAA
STMN3 56 ACAAACACCAAACCGAACGCGACTAAATCC
SSISLI 57 AAACCACGACACACCCTCTACTTCCTCAAA
CYTH2 58 CCACCCGCGTCCCGATCCCTACTAAA
LINC01072,GJA3 59 CACTCGATCCTCCTTACGAACGACTCTCT
PDEYA 60 CGCACTCACCGAAACAAACCGATAACGAT
W59 LIRS NIRRT : BRARERET -4 MH,
%4
Er e KA 514 BRET
TTTGTATGTGGTGGGAGG | ACAAAAAAACACACCACTC | TATGTGGAAGTGTAATAATG
GTTT(SEQ ID NO: 61) CCAA(SEQ ID NO: 62) (SEQ ID NO: 63)
GTGATGGAGGAGGTTTAG | CCAATAAAACCTACTCCTCC | ACCACCACCCAACACACAATAA
TAAGTT (SEQ ID NO: 64) CTTAA (SEQ ID NO: 65) CAAACACA (SEQ ID NO: 66)

KB EIR 5] R £F W T Thermo Fisher. 4 ME & 4 Y FLHF IR
A A TAEYTERRMBER A, Z2EPCRIRMIEKAE T NEBLA

w2 EPCRIG I T NEBA A « TAKARA 2 ] 8¢ i e %% 2 7] S
=. ZHPCR
B AR W -
1. DNARHE: $#ZEEH & H QIAGENA w4 M Bl 57 &
B 45 347

2. DNAUMBAHZENL: DNAVHRBRA DB RXF &L T
Zymo, ], % fRET & U R AT

3. ZHEPCRY M: RHISHTHEMXIBOGI MR, EEANX

22
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PiALHF HEAT 2 EPCR, ¥ & HARXEK B T4, 7% K/ E
70-130bp /£ 41

HpR AL 5 DU 25 B8

1) BLEREANSYIKENRNIO uM (BN519) PCRIIVIEEY,
EmaszaEkNEGMNEEMXEMIENA RIS, FHIHKR
R AL .

2) PCREES WA E : W T ERSH HIPCRIE & K :

KSPCRIBEHMETT R

Hor A (UL | R
TR SR A=) | 20 Ing/uL
5XGC L 10 5%
Phusion U 0.75 2U
2.5mM dNTPs 2 2.5mM
25 mM MgCl, 3 25mM
DEPC H,O 425

SV EY (Primer | 10

set)

3) FTHFPCRAL, B R Mk RIUAPCRIUCH AT XM, £ HEPCRK
MR TF: 98°C 308 —20X[98°C, 15 —~63°C 158 —72°C 15
FP1—>72°C 5% —>4CHR17T.

M. %% EEPCR

1. BB ROGEEPCRRME RN T : BE LA EY RGP A
WERAW, —BEDMLY C(ERSI/RAEAG ) KREN
0.4uM, FREFALIRE NO2uM; EHF AN S5 H (LT SLi ) 4
ff H W SEQ ID NO: 61~63i m RIS MAFIKE ), WSHIY Ik
|5 W/ B 5D LR EN0.8uM, HEF A IKE N0.4uM.
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Haor R (L)
50 XRox Reference Dy2 0.4
SIAREH RS 1

DEPC H,O 6.6

AceQ Qpcr Probe Master Mix 10

2. BN RN IR, FAFL18uL, REkK FAE Y
Z EPCRI ™Y FIDECP/K # B, M40 AL 00 A Hooh 5570 B 1 iR 1
AOWRG IS WAL A 2uLH B it 1 £ EPCR™ ¥ ;

3. FTHqPCRAX S, W HEFFUW T 95° C50 8 —40X[95°
CI5#—62° C30F0], 4§96 N qPCRAX 1% % 4% )7 15 17 ;

4. 3K1FCTHH,

SE e 5

LU B 145401 A It 45 B i A 238 A CCRCR 2 &5 B P 7945 M1 CRC
MG eofl ), LA K 761 ¥ b 45 B )l A 2 A8 (CRCHk 45 1
PE3945] AN CRCWE L 45 PH PE 37400 ) BT A 5 35 I PR B2 kL, A A 46 4 8
MEAI . TNMZ A Bl /b o WV IR RS . B IR AR
ZRERE. R UEEWM TR 7~

24
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L T N

IEERAE B WMELERHE (LN-) | HELHEE (LN+)
n=118 n=103
e <55 25 26
>55 93 77
el e~ AL 69 42
grqid 49 61
TNM 1 T 531 Tl 4 1
T2 19 8
T3 57 43
T4 38 51
i KA Cemd <5 59 62
>5 59 41
BRI = 14 39
@ 104 64
JIIR=RSST| = 17 38
o 101 65
IR = 34 50
& 84 53
SR = 65 63
e 53 40

SP IR 22 1A BEAS, Wb B RN 7 30 4 BTk, FH X 15 5] ¥ AT
Z HPCRM KN EEPCR, HAXISNMHRICWERSDEANBREL
ACT. H kb, f 344 EA0 X S0 CTHE ®B i N 2 CTHE i
ITRE, 15 3] B b XA A XS 75 SR FACT = CT (H fr X 3k, B A2
WIXIEH)- CT (WZ): # HARXERE G, W7 H bR X380 A7 X
5 ELACT = 35,

ACTHE 5 M DNAE R AR, ACTHEM &K KB 7 # A& f
ZARC AL E I DNA T B & & 1 R, s B AR A K B
HPEWDNAS EHE, ACTEBRAC. R 154 A A b X g 3t i1 A
WAE &5 B i s Wk 2 45 AR B 82 B SO B g5 B A B P A X 9 3
BACTH 2 ar 5> B R Ak IX 3 0] 0l otk 2 45 %% %8 & A4 19 12 i A Y
ROCHI 2, F i #EROCH 21t 8 AUCHE A Rl 4 % IX 38 7 3] %2 B 1 -

25
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R4 BB X B AR 02 W oF B0z B B AL X R ) RO L R SR
HfRHy, fEA Sz d, FFAR (R version 3.6.1) % B 1 A pROC
(version 1.12)8 tF H /A PFr1c ¥ 19 AUC S U 13 ( Sensitivity, SE)
B 54 (Specificity, SP). {HE#iZ (Accuracy, ACC). PHME TN E
( Positive predictive value, PPV ). BH & Wil {& (Negative predictive
value, NPV) M NK 7o, ® LUFH 2850 £ X 50 45 B 1
MEGHB ML BT A X067, ACCHA0.54LLE, &K
Rk 490.82; BIRACTREMAE.

RKTISNMIRICYIX & Bl C s %R MAEE B 1 gt 4 R

YRRy | AUC Ry R 14 U TR BHE A | BH 4 T =
SEQ ID NO:

1 0.585399 0.515152 0.666667 | 0.590909 | 0.578947 0.607143
2 0.508264 0.333333 0.787879 | 0.560606 | 0.541667 0.611111
3 0.574839 0.9830508 | 0.0485437 | 0.5475113 | 0.7142857 | 0.5420561
4 0.542241 0.242424 0.878788 | 0.560606 | 0.537037 0.666667
5 0.567493 0.272727 0.939394 | 0.606061 | 0.563636 0.818182
6 0.591368 0.727273 0.515152 | 0.621212 | 0.653846 0.6

7 0.604683 0.727273 0.515152 | 0.621212 | 0.653846 0.6

8 0.561983 0.363636 0.818182 | 0.590909 | 0.5625 0.666667
9 0.651974 0.787879 0.545455 | 0.666667 | 0.72 0.634146
10 0.873278 0.8728814 | 0.7572816 | 0.8190045 | 0.8387097 | 0.8046875
11 0.736455 0.8559322 | 0.2621359 | 0.5791855 | 0.6136364 | 0.5706215
12 0.605142 0.8135593 | 0.3883495 | 0.6153846 | 0.6451613 | 0.6037736
13 0.556474 0.636364 0.606061 | 0.621212 | 0.625 0.617647
14 0.584022 0.333333 0.878788 | 0.606061 | 0.568627 0.733333
15 0.623508 0.9322034 | 0.2427184 | 0.6108597 | 0.7575758 | 0.5851064

M ERTHEANFRE R LLE HSEQ ID NO: 10FT Kk (11 4
ks e MR MRS (AUCZ)N0.87, ACCZI~N0.82), %EEISEQ ID
NO: 10~ 1 E W Hric ¥, 5SEQ ID NO: 3. SEQ ID NO: 11. SEQ
IDNO: 12. SEQ ID NO: 154 fJ — A £ Nhric ¥t T BEAL4L &,
H221FE A, BEALY) 4> 1004k, HZ 8 B F &, £ 100K 5K Ctest)
BT AUCT TR, WA HXLERIEWMAGHERLS
R 19 [X 43 B o Ik [0 45 7 % 11 B
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R 8 FRndl e X or &5 B etk A R AIE R R 1 ge ik 45 R

bR A & 1 (mean) AUC | # {7 (median) AUC | SD

(SEQ ID NO: )

10 0.870729558 0.870887338 0.004831611
3410 0.871512546 0.875255643 0.005070208
10+11 0.86635638 0.862598103 0.005045709
10+15 0.866626083 0.865902293 0.005008092
10+12 0.867974442 0.867896311 0.004918694
3+10+11 0.867759861 0.868030524 0.005113407
3+10+15 0.868761025 0.871152568 0.00513066
3+10+12 0.869879464 0.87125163 0.005080924
10+11+15 0.86232105 0.860584912 0.005189213
10+11+12 0.864388086 0.860626454 0.005055604
10+12+15 0.864089303 0.861786436 0.005034844
10+11+12+15 0.860177321 0.85626454 0.005168847
3+10+11+15 0.863917063 0.863409771 0.005126502
3+10+12+15 0.865829275 0.865902293 0.005084714
3+10+11+12 0.866159854 0.865071452 0.00507436
3+10+11+12+15 0.861521365 0.861115372 0.005142882

A E T 221N B AR, HEEL T WISEQ ID NO: 10/ 7R bR id ¥ Y A

CT5CA199. CEA. BRI ER, WE2L TR R, ATLLE H W
SEQ ID NO: 10AT R bric ¥ it F CA199. CEARI %, WSEQ ID

5 NO:

FIAUCZ) N0.56, ¥AERIAUCZIN0.52,

10T RERIE Y I AUCZI N 0.87, CAI99FIAUCHI40.58, CEA

K9 AKBAEWMFRICYECALII9. CEA. F1Z K%Lk

Picd) AUC RS MU = FRMEFINAE | B PE T R
CA199 | 0.583289566 | 0.491071429 | 0.705882353 | 0.593457944 | 0.558139535 | 0.647058824
CEA 0.559240485 | 0.433628319 | 0.718446602 | 0.569444444 | 0.536231884 | 0.628205128
AL 0.522340867 | 0.462264151 | 0.582417582 | 0.517766497 | 0.481818182 | 0.563218391
(Image)
SEQID | 0.870454171 | 0.872881356 | 0.757281553 | 0.819004525 | 0.838709677 | 0.8046875
NO: 10
(LBX2)

PL b T IR S hE ] ) 2 B R e o] L ATE B HIAH &, Nk

fia] i %XTL@*E@@JEPE’J%/\ﬁﬂi%ﬁﬁﬁﬁT
R, ABEREFHARRANHS AFAETE, PN AER

10 iR,

27
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Yo ] P AC R A .

Pl B s il ] (R 8 T A R W R JLAb s b o7 o0, Ha R Boh
EARFI VR, B I A g8 D b i 27 Dy ok i A e R v T A PR AR B =
B R, T AU A BB R N R U, A A B A xR
RT3 N, B F DU TR e dE, XS H 8 T A R B R
VO EL B BE, A AR LR AR 3 e B R BA BT B BRI B 5K N o

28
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W FE K P

1. P T4 Adm ik CEs R 2 Wi A AR b, B, Bk
GORiE- YA RAK Y/l ANTRLY/ DR

(i) AISEQ ID NO: 1~15/i7s B FFFIR 22 b—Fb: Fl/EK,

(ii) 5SEQ ID NO: 1~15F B 75 HAMY P 5 B 20— 4

2. WRIEACRIESR 1 BRI 145 etk B 5 5 2 i) LA
ey, Hr, FridiH AR E D65 SEQ ID NO: 10 FTvsififr
HF1/8%5 SEQ ID NO: 10 FrnFIF 4 H AN F 1

3. AR BCRE K 1 802 Frik B T 45 B i i 2 25 F A 2 i) B AF
Yobricdy, Hodr, Frk iy P AEYIPR G AL S SEQ ID NO: 10 s i P41
/845 SEQ ID NO: 10 Fior M F 4 HAMA 74, SEE LT RHFSIMAEE

(a) 11 SEQ ID NO: 3. SEQ ID NO: 11, SEQ ID NO: 12 Al SEQ ID NO: 15
H TN B FR AR 2 /> —Fhs F/ER,

(b) 5 SEQ ID NO: 3. SEQ ID NO: 11. SEQ ID NO: 12 Al SEQ ID NO: 15
BT e 90 T AR R 0 i 22 20— Fifr

4. WRIBHOREER 1~3 tPE-— TR KA T 45 B lm ik DE B2
AL EARIC YD, Hodr, FriRi2 W X 84 4 B e i 32l =2 SR
WL 58

frEiks, FrdR4i Bk B TNM 084 T 208180 T1 81, T2 91, T3 #
8¢ T4 B4 B e .

5. BURIER 1~4 AR —TETR 16 B A0 A V0Am ic A i & T2 T i
A 4 BRI 2R 2 S AT B 45 R R s & &

6. —MHA T4 E kg 2w a &, g, frdnan s
B A I ARy DR AR A BRI 23R 1~4 FRAT — Tk 1 F A A= Mo i P i HR
FALAE LA

7. WRAEBCRIZE SR 6 Frid 9 H T 45 B etk D g i a2 il f &, Ho,
FTaR (3500 A28 B DA Fder ) F A0 R B ) s i R 1k s 2ot
PCR. FI3:ALEER M PCR. $'7 PCR. DNA FEALEH . #E[ DNA 4l

29
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IR, GREPRZH P AL 55 F0 DNA FF AL 3 vh i) — il 2
8. MHRARIZE K 6 8L 7 ATk A T4 Ak g e Wit il n &
Hrr, Frdiion adE s o aedRer s K,
BTk 51904 404 SEQ ID NO: 1~15 A /74155 SEQ ID NO: 1~15
BT 30 B AN 41
TR ARET 2080 40 Hi S SEQ ID NO: 1~15 B 4ak S SEQ ID NO:
1~15 FrsBIE S H AN FF S5
9. MARBCRIEK 6~8 H{E— BTk AT 45 B itk B 4 2 ik
g, Hrr, Pk iR e s B LR & S R ET

(1) 41 SEQ ID NO

(2) 4 SEQ ID NO:
(3) 41 SEQ ID NO:
(4) 41 SEQ ID NO:
(5) 41 SEQ ID NO:
(6) 41 SEQ ID NO:
(7) 41 SEQ ID NO:
(8) 41 SEQ ID NO:
(9) 41 SEQ ID NO:

2 16~17 P54,
18~19 Frontt 51 ¥,
20~21 RN 514,
22~23 P59,
24~25 P59,
26~27 oG,
28~29 PR 151490,
30~31 PRS0,
32~33 FiRiGIY),

i1 SEQ ID NO:
i1 SEQ ID NO:
71 SEQ ID NO:
i1 SEQ ID NO:
i1 SEQ ID NO:
71 SEQ ID NO:
i SEQ ID NO:
i SEQ ID NO:
1 SEQ ID NO:

46 P RS
47 FrosHIRET
48 Fron HIERET
49 o RS
50 PRIt e
51 s RS
52 PoRfREr
53 PoRifEREr
54 Fros HIHRE

(10) 41 SEQ ID NO: 34~35 Frs 1514, W1 SEQ ID NO: 55 Fios R %l
(11) 41 SEQ ID NO: 36~37 Frz[f5140, 11 SEQ ID NO: 56 P 4T
(12) 4 SEQ ID NO: 38~39 Fzs 514, 41 SEQ ID NO: 57 Fis KIiRE
(13) 41 SEQ ID NO: 40~41 Frx 1514, W1 SEQ ID NO: 58 Fs R %L
(14) 40 SEQ ID NO: 42~43 F7= 1514, 20 SEQ ID NO: 59 Fras H#R4ET
(15) Wi SEQ ID NO: 44~45 7~ #1514, i SEQ ID NO: 60 [ 7~ HI#R4ET .
10. RIEBFIER 6~9 HAF—TUITR I H T 45 B iz bk A5 A2 12 W 1Y
WA, Hh, FrdrofeiseAit gy, mik. m3g. M. M. Rl
PRIGBETH AN . PRI « PR L3 —FhE 2 .

30
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1. —MATHEERERCERE 2K RS, Hf, TR Raaibte
ML E . T E R E R E
JIv i ke U 25 B B FR REAE 38 MR 25, iR BEAE 28 H TR R B A2 E 1)
FEAS, BT Ar U5 AT AU BT il A A i BRI 23K 1~4 A — TR BTk i HY 4k
BRI F AR R S
ik ioh 52 B LR AR AR AR B RS, TR A7 At 28 T A B 1T BRI,
FIT IR Ak 3 4 0 B AT BT IR A (o s TR AR A T BN URR P, DSt 401
K B i A v BT IR 1) R S AR A1 4 D R AR B2 5 ) e W MELAR L
B FUR TR FE AR R 2 R S ES Ele i D8 .
12, 3% [ LR 15 ARET R 4H & v i 22 20— dH AE ) 26 T2 i R 45
B 508 = S g R muhsaln s A g, g, g
SIYIFARET A H T A AR 2E 3K 1~4 v (30T IR (1) 1 B AL AR b ic )
Py F AL T
(1) @ SEQ ID NO: 16~17 FT7xIM5I#, 41 SEQ ID NO: 46 AT sIFFRE
(2) W SEQID NO: 18~19 FiznI5I#), 41 SEQ ID NO: 47 FiRIMIRE
(3) W SEQ ID NO: 20~21 Frur 514, 4 SEQ ID NO: 48 P 4]
(4) W SEQ ID NO: 22~23 Fizx 51, 41 SEQ ID NO: 49 AT~ IFHRE]
(5) 41 SEQ ID NO: 24~25 Fi7~51#), 41 SEQ ID NO: 50 A= IR EF;
(6) Wl SEQ ID NO: 26~27 Fru 1514, 4 SEQ ID NO: 51 Fros 4}
(7) Wl SEQ ID NO: 28~29 Frur 1514, 4 SEQ ID NO: 52 Fros 4}
(8) 41 SEQ ID NO: 30~31 Ai7~I51 %), 41 SEQ ID NO: 53 A= IR %l
(9) W SEQ ID NO: 32~33 FizxI5I#), 41 SEQ ID NO: 54 AT~ IFHRET
(10) 41 SEQ ID NO: 34~35 Frzx 519, i SEQ ID NO: 55 P HRET
(11) 41 SEQ ID NO: 36~37 i/~ K514, 11 SEQ ID NO: 56 7~ HI#RET
(12) 41 SEQ ID NO: 38~39 s 519, i SEQ ID NO: 57 P IHRET s
(13) 40 SEQ ID NO: 40~41 Fr7x 519, 1 SEQ ID NO: 58 P IHRET

(14) W1 SEQ ID NO: 42~43 i/~ #1514, 4 SEQ ID NO: 59 7= ¥Rt
31
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(15) Wi SEQ ID NO: 44~45 FrznH151 4, W1 SEQ ID NO: 60 A= HIHR4T -
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INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2023/095576

A. CLASSIFICATION OF SUBJECT MATTER
C12Q1/6886(2018.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC:C12Q

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Databases: CNTXT, WPABS, WPABSC, ENTXT, ENTXTC, DWPI, VEN, CJFD, UCSC, NCBI, CNKI search terms: 45 H /7
B, R R, AL, e iR7, 5 getatk, ZHIHBREERS, chr7, 100892579-100892639, colorectal cancer, lymph node
metastasis, methylation, ACHE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 115896281 A (GUANGZHOU ANCHORDX MEDICAL CO., LTD.) 04 April 2023 1 (in part),
(2023-04-04) 4-12 (in part)
1-12
A CN 102140498 A (BEIJING INSTITUTE FOR CANCER RESEARCH) 03 August 2011 1 (in part),
(2011-08-03) 4-12 (in part)
see embodiment 8
A CN 109504780 A (NEOCURA BIO-MEDICAL TECHNOLOGY CO., LTD.) 22 March 2019 1 (in part),
(2019-03-22) 4-12 (in part)
see abstract
A CN 110283910 A (ZHEJIANG UNIVERSITY) 27 September 2019 (2019-09-27) 1 (in part),
see abstract 4-12 (in part)
A CN 111662978 A (PEKING UNIVERSITY et al.) 15 September 2020 (2020-09-15) 1 (in part),
see abstract 4-12 (in part)

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
08 September 2023 17 September 2023

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/

CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,

Beijing 100088

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Recent Insights and Advancemens”
International Journal of Molecular Sciences, Vol. vol. 22, 24 December 2020 (2020-12-24),

article 130, see abstract

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2012264640 A1 (AN SUNG WHAN; MOON YOUNG HO et al.) 18 October 2012 1 (in part),
(2012-10-18) 4-12 (in part)
see claim 1
A US 2016108476 A1 (MAX PLANCK GESELLSCHAFT) 21 April 2016 (2016-04-21) 1 (in part),
see claim 1 4-12 (in part)
A CN 104878121 A (HUANG, Wenlin) 02 September 2015 (2015-09-02) 1 (in part),
see abstract 4-12 (in part)
A ZER%E (LI, Jinyun). "CLDN 113 F B B AL 5 45 B8 FIAH S MERTSY (Methylated 1 (in part),
CLDN11 Associated with the Metastasis of Colorectal Cancer)” 4-12 (in part)
FEL R A 18 TETTIEIEIE (Non-official translation: Chinese Master’s Theses and
Journals Database), 15 February 2018 (2018-02-15),
see abstract, pages 22-23, section 3.2.2, table 3.1
A Ahmed Malki et al. "Molecular Mechanisms of Colon Cancer Progression and Metastasis: 1 (in part),

4-12 (in part)

Form PCT/ISA/210 (second sheet) (July 2022)
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Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13zer.1(a)),

D accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the international
application as filed.

2. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
This invention relates to the following 15 inventions:

Invention 1: claims 1 (in part) and 4-12 (in part) relate to a methylation biomarker for diagnosis of colorectal lymph
node metastasis, a kit for detecting the marker, a reagent, a diagnostic system, and the use of the reagent or kit,
wherein the methylation biomarker comprises a sequence as shown in SEQ ID NO: 1 or a complementary sequence
thereof.

Invention 2: claims 1 (in part) and 4-12 (in part) relate to a methylation biomarker for diagnosis of colorectal lymph
node metastasis, a kit for detecting the marker, a reagent, a diagnostic system, and the use of the reagent or kit,
wherein the methylation biomarker comprises a sequence as shown in SEQ ID NO: 2 or a complementary sequence
thereof.

Invention 10: claims 1 (in part), 4-12 (in part), 2 and 3 relate to a methylation biomarker for diagnosis of colorectal
lymph node metastasis, a kit for detecting the marker, a reagent, a diagnostic system, and the use of the reagent

or kit, wherein the methylation biomarker comprises a sequence as shown in SEQ ID NO: 10 or a complementary
sequence thereof.

Invention 15: claims 1 (in part) and 4-12 (in part) relate to a methylation biomarker for diagnosis of colorectal lymph
node metastasis, a kit for detecting the marker, a reagent, a diagnostic system, and the use of the reagent or kit,
wherein the methylation biomarker comprises a sequence as shown in SEQ ID NO: 15 or a complementary sequence
thereof.

The same technical features among the 15 inventions are DNA methylation markers for diagnosis of colorectal
lymph node metastasis and a related reagent and kit. However, the prior art has the technical solution of using
methylated DNA as a biomarker for colorectal cancer lymph node metastasis. For example, prior art 1 discloses in
the Master’s thesis (CLDN11 &K FHE AL 545 BB 10 HE 2 M 5T, non-official translation: Research on
Correlation between Methylation of CLDN11 Gene and Colorectal Cancer Metastasis, 5 [E 075 il 118 SUHT)
${¥EZE, China Master's Theses Journals Database, 15 February 2018, see abstract, and pages 22-23, section 3.2.2,
and table 3.1) of LI, Jinyun from Ningbo University that CLDN11 gene with obvious high methylation is obtained
from differential methylation gene loci among 4047 colorectal cancer and para-carcinoma tissue, and a series of
experiments and public database big sample data analysis prove that CLDN11 is methylated and participates in
colorectal cancer lymph node metastasis, and CLDN11 is a potential prognosis evaluation molecular marker for
indicating colorectal cancer; and prior art 2 (CN 102140498 A, "{&NFN B LR TR 2268 71 0 5 15 M H IR
J B¢, method for predicting tumor metastasis and invasion capacity in vitro and nucleotide fragments", publication
date: 03 August 2011, see embodiment 8) discloses predicting the colon cancer lymph node invasion and transfer
capacity by means of detecting whether the methylation of cytosine in a CpG island in an SRF nucleotide sequence
in colon cancer incisional edge tissue exists or not. On this basis, preparing a related reagent and kit for diagnosis of
colorectal cancer lymph node metastasis on the basis of a DNA methylation biomarker would also have been readily
conceivable. Therefore, the same technical features do not contribute to the prior art, and are not special technical
features; meanwhile, there is no corresponding relationship among the sequences of the inventions, so that the
inventions also do not have a corresponding special technical feature therebetween. In summary, the 15 inventions do
not have a same or corresponding special technical feature, and therefore do not belong to a single general inventive
concept, and lack unity of invention and do not comply with PCT Rule 13.1, 13.2 and 13.3.
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1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: Claims 1 (in part) and 4-12 (in part), which
relate to a methylation biomarker for diagnosis of colorectal lymph node metastasis, a kit for detecting the marker,
a reagent, a diagnostic system, and the use of the reagent or kit, wherein the methylation biomarker comprises a
sequence as shown in SEQ ID NO: 1 or a complementary sequence thereof.

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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