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2. 1 Humk e A5 55 B 2 B B9 R B R R B

FA A BAGT (F] 40 DNA 5 5 o B vk v o W 3540644
4B BAE LK microRNA %5 ) BB A E LA, 4 TEA
BIEENNARERKFTHNRE. KEAAEZWANFAE
A. BTHERGHGEERAR 200, HELEKE
%, WA &AL ARIE4n microRNA 2 B R E, [k, &K
SR LR e oy AL R T R A E R R AR, A
T DNA FRIAFWHEE (RRE) M5, HEmEEiniEs
THAEBH X BRFEE BN, AN TRAEELR £,
KEHEMAES. H, KRS EEE R AR
R A T & 2T R e 4 e R TR e B3 Y . S
VLK T B A AR AT 4



HEHLF, BRSINERREFHARER L ETE
5-mC (5-methylation—fmwe ) , JFE) ZIE¥ CpC {rm L
H B v e RS KT AT DL R R R A P 5 R
WA =R R (R ERMER) WAL, KRUKEBNR
MEEREAM L, EHEENR, AFER—LHT “F
K7 B I 5-hmC ( 5-hydroxymethylation—f "5 £ H k)
EAE 6 MmEFETALEHAN (A C. T, 6. 5-nC A
SN ) . S—hmC F DL E A B Tet £ B (Ten—eleven
Translocation Enzymes) 3¢ 5-mC #y%fh, [T KHHAA]
WA —NERAFED AT E Y, RAGHATUNET 5-
hmC I KFMERA T — KA RE . IR
W& E R WA ARIE. i, Branco £ K H (Nat Rev
Genet 2012;13:7-13) , I ZI KM +H LI KL 40%4
WAEA R e S-hmC. T4 F, Tet KBEE F o5/
FriM., EAXRNR2RFHANa#HT#H—F LA, 5-
hmC {7 AR YA€, FHAERBET @M Z3K 509 b,
S-hmC ¥ gEAX A S-—mC By AL B 4. B, HE&H
(446 FHT) W KIAT UG EEEELEAFH 5-hnC
L, EHREEENRE, XEHZGHEHE MECP2 (methyl CpG
binding protein), T MECP2 ¥ LLiE 3¢ 401 %| 1L-6 7EJ% JE o AT
EEER. T, A XEREELEYFIRN. REH
H P pE 54, S—hoC WA T BEE A KM (B M MIE)



KEREFREE(ER, NTEAKG —LEFAEWIFDHY
B

2.2 BIE DB R A B R ——BERER (AR
ER)

i xR E A ST BN IR N, R L R4 B g Y 1 AR
R AR ERBEARGE— 2N RRE. EEXRIAA: 1) B
BN EA BB M (Intra—tumoral heterogeneity) , X T
HARERBEAMCER ERBOEET T, UBCEAH
AL BRI AL, JFA e W A B R IE UL, T ELE e R b
x4 A B8 AL A A B A B R 2) A EEE H
WIENERE, FPEEHARER; XEFAAKGZ)E, A
b b R A 4 A% Y KU 3) AL RTERR Y R R X B G
AR . HbxTRENDH RS AT EGNER. T
DL, A o S R E A (IR VERD ) A VT B AR R
5] R, TR R TR AR AR B A M e A e B T R A
BEX M,

SAOEERN, BERA FRILRBRFRETAR:

1) {62R B8 40 (Circulating tumor cells, CTCs):
5, CTCs ZHE7FE T 4N AL op o & 35 OB 4 f ol 088 &t
CTCs #4240 fe & S fodn A U A #8 20, * LSHAT A Rl
e, BARAEREEAR. & LNEET EREUENFEZM



B kg, BTR#TARALMF T HREEY. 4F
i

2) M B pEJE DNA (Cell-free circulating tumor
DNA, ctDNA) B Mm% 5% DNA (Cell-free circulating DNA,
cfDNA) : ctDNA EN7E 3K /8 DNA & AR ALK {20 & 48w A~
AN — AR (BERE, FEAMNTF) REMBEXRE
#y DNA R B, —MORIET ISR W B 4 i 16 3K Mg
27 fg, AR iR 48 i 3 B AN AR, T of DNA & M 3¢ o Ui 5 77
TEW) DNA, ©AIAWRE TE¥ 4, AHRE TR¥ 48
(W Ba) , RHM2KRE TAKIH (R F
DNA)

B AT E B A R 3 R E A B9 BOR SEAT R SEAT M T
KW R T %KY . Bland L Nature Genetics K KA+ E
BRi A A fn X E A M K San Diego 4By —FHUA A cfDNA

O 5-mC R K g AL ARAFE VA % (Nat Genet. 2017
Apr; 49 (4):635-642) . Ik JUAF H by — BB BF 5T A 5% U UK
ETEE RS WAL P E K# fwi =, flan, Science
Translational Medicine X FW —FAFRKME g, —f
o ER B U P SR VT BE Ltk G0 0 OB E AR BOR AR U R
EZAe. ERN. XM E"TAn-Seq" #y T A 7 38 134X & 1 ¢
FEIR DNA B, AR 5@ JEAR K B DNA & 4 R R N2 48 25



7 5 ok K AR L DA A By R4 (Sci Transl Med. 2012
May 30; 4(136):136ra68) .
2. 3 B. DNA from biological sample
ﬁ} S—th/S— l Sample divided l
Sample A Sample B
mC UREAE l |
B DNA B | i et s ot
%\i_ &7&, ? m(: hmcI: cl: m(i hm(l:
5-mC ¥ ey
C mC glc-hmC
ETRFT | e
E:;:::m l I'E:ént'n:iiaaéed oxidation
;Fﬂ CpG E B: C C glc-hmC
[ | 1
Bt H 2 A ] e
U mC hmC u U glc-hmC
|

PR H A | !

WGA and fragmentation
Microarray analysis

[Ea *L—‘j 5—mC
T c c T T c
E%%%?’ ] ] ] ] ] ]

Both mC and hmC areread mC is read as T and glucosylated
yﬁ % %’g % as C after bisulfite treatment (protected) hmcC is read as C after
AW (5%

and whole genome bisulfite treatment and whole

amplification. genome amplification.
XA g8 A 3
TG EZ AR ), FHTRES MG ERKANE
R BK, 3 Ams A ARk . R IX T K i e 545 77

A oy 2R A A An S B AT By 2R R R TR, B R E R
AT A B AR e B n T e (R3S ZEA

Fig. 1. The TAB-Array protocol distinguishes 5hmC
from 5mC.




By 450K S B LA K 2016 F#7 &k Ay s I1lumina EPIC %
F ) A EF G X4 5-hmC F1 5-mC. % T X4 5-hmC Fo 5-
mC, Wik ABKHEEE, ZEZmFARFHFROMNHK
$ 7 2011 4 % ¥ 7 TAB-Seq ( Tet-assisted Bisulfite
Sequencing ) i (Cell, 2012. 149: 1368-80.) . BHEA
FEA M E Z, TAB-Seq BN 1M AN (R A A4 A By 5—-hmC
AT G 40 T B0 B 3h U 7 B R 4% A X 4 5-hmC Fo 5-mC
(K 1, Fig. 1),

R TAB-Seq ¥ LAAG#43 X /- ) 5-hmC Fo 5-mC {5, B
KT a2 E AN 7 e BRI PR 77 T A A 52 R A e
TRy R R, A xfix — PR &, —IUA Fl b5 4718 (Chemical
Labeling ) My#R1E nano—-Seal By AP R&FRMME & 5-
hmC X3 (Nat Biotechnol, 2011. 29: 68-72). nano-Seal
C ey LR T % 1-2 ng 09 DNA &, [T o G4 T 1%
R B ARARER B cfDNA (1-2ng %y DNA EAZM YT
1-2ml Mg #éy cfDNA) (Mol Cell, 2016. 63: 1-9) . &
T E ¥ A Fl nano-Seal X — 5 H A K 5T IE 1Y & W35 %
. AT AEEIEA K AR E . nano-Seal Ky iF 4P B
W “RARBBfrR]” .

2.4 FERITRIE E B

LA, BARER (BIERBER ) SRR EEF H
B ER AT, TREMBOW . 87 L& HEA



B, TR E A O Oh B L A O B BLR R A o iR B LA
o= S I e =Tl I - A - i
FTERMNAFRBMELSHIE. YR, 1EH DI X,
EMBALFEH# —FREFMRIE, FREABRKE RS KE
EAXRBEY. WERARESE. £EWERFERRABN
BHPEAR, RERERKRER (FAE cfDNA) FRA 5-
hmC a1 5-mC /E X BEAF DA N T oM, FAXREERN. QGE
N FREMR. MAEDEXWERTICH, A MENEH
Y. #EMN. FUE RIET R 6 FNFRER FKE.

FEATT R, RATEA A D AR 38 P AT R 7 A R
Mo, S\ W AEAB DR EENEE —— 8F 8 HITK
BRI o =N Qe A I A Y o Y ]
A, B BB AR Ed — e ={v, EAiTHK,
e AR E (1400 6] /4 ) ORT H % (1900 /%) . &K
TR R AR LY BB R R A R, B
AR EFHRTAE RNTH, B, ERMIKLT L
W AT S B, AT R B SR AR TR L AR B X — T X AT
B BRIE R SE A ok R M TR 2 BUR AT K T

(=) FIRALEZ A AL E A ISP FFARIRPTA 69 Mol
REA 07 oR

HIF A K ANE ARG R 5 MR 1% / R W15
HR, EARREF. WENRARETE. EWELF. &




AEHARBELEST. GRE “HAF” WEFERET X
EWMAR, BALMIT 125 8 SCI X (HHE—tEHHd
HAEFAET 50 F) . 3 BEIEREERBET (RIAE
#) fm 100 ZRERFRASVUH D LHEFHEE. FiFAL
e EXEFAEFRFMEERLRFHEEHZR, EH PI K
L J G RF R R R E T ALE (NIH) Fo bl
WE A IUE, MEAT F 8 WEEEF B xRt #tH
RWAER .

TR B AR N 28 B ] A AR AR T 4T3 o B 5 T AF o B AT B
Bt AT

1. R B EARTRNEZR. REFHERAEKE
FEMIEE L :

1€ 4 B BT KRR B R IR F A0, B ve 54 B
Iz S B M AR KA IR RRN K A (4
BIER A, EEKREL. HYRNE) . O, WiFEAYGEF
JH T1lumina 450K A 3 W 3ALBGE B xt 133 /NE B HapMap it
Ylwy kb B B4 Z ( lymphoblastoid cell line, LCL)
HRHT T AEEARE RS (5-nC) WNE., Fix 133
MEERF, 60 MRETHRMNFEA (FERBMNER) , 73
MNEBFETENTEA (REAE Yoruba #jk) (Genetics,
2013;194: 987-96) . HIF A —H R A AT L KA A
450K B X — T & 2L W AR T _EILE B j vk e -4 77



EREWNNMRRBEER, FHEE (AMAREMRA) &
5+ CpG A & o f o X e ik BRAr R VR A K. [ B HOE AL
MRAT ALy R ERXFe 1488 (thtn 100kb DL
W) B CpG {5/ KBk, ATHIE T frdre 645 5 A B3
RAX -G RN ZFA X, BIELES DNA L FH A Fo g v
AT, HIHEA®T T LS A (single nucleotide
polymorphism , SNP) ; # 3t mQTL ( methylation
quantitative trait locus ) | — &0 4 o v 154 K
7] B B e At R — R TE R A R E . AT
WA &R B CpG [T Hy DNA JUF (SNPs) W ZE R 2§ 5
MK R —A CpG AL B A B B BAF KT, ATTIER T %1%
FREMNBEE FZEFE—ENIKE, JFEHXFM CpC fn SNP
My R R E T AR Y — 0 4 Bk T AR R B9 HE R uE A AR
(Human Molecular Genetics, 2014;23:5893-905) .

B —ROZHFEARTEBFRIN, WEAFEHIT
KAEMERBEENZEYR, LAY TAMEF T 2N M ER2R
A 2B % % KR i 4 & ( Bioinformatics. 2010
26(2):259-62) , 4FRZFEMIET HapMap LCL #F du 0y £5 R oy
¥ 4E % . {5 4n SCANdb ( SNP and Copy Number Variation
Annotation Database) R HIFAEFAELZEE T AF¥E
¥ % Nancy Cox ##% (F A X[E Vanderbilt KF & FH %K
FrEfe) K. ERALAN—AAE. RFHAEHE



JE, AT HapMap LCL AR B2 A FNA T ER, AAE
EHEAXRE (FEAXBRERLAFAEY (An T Hum
Genet ) LWy W K& (B MAFMENEF) A QIL
(expression quantitative trait loci) (Am J Hum Genet.
2008; 82(3):631-40. ) LKk B ¥ iF A Kk Hum Mol
Genet By mQTL #k4% (Hum Mol Genet. 2014; 23(22):5893-
905) . SCANdb [ Bt ] il P $e A X 09 £ W15 B, &4 SNP
fLE. HAr (v CpG {8 ) Mmy Rl . #4901 T8 (LD:
linkage disequilibrium) %4 B.. SCANdb & 2009 £ F %
DR B2 A R B R B ey P2 A 200 5K, A Alk
B 3 60,000 NAE B9 BRI MhE, FTAEW T XK AEYE R
BEENEEN R RIRE.

2. Hoviue 45 5 A A MR RO B R B

T2 AR BRI RN L7l g AR R
TGS Z R R, Bl AR £ 8 HapMap %] &y 2Kk
PR R, HIE ASTI T e A5 Fr 308 25 M0 OB [
KR, g AKIA Y K — oMK 3 F 3 4 1
I 25 491 RO RL By 2 S VT DASE 3 AL 86 2 ARt A oK AR T e R 0
2 RIRERBE, AR TS TR X — 2 2R
B IAIR, 3K BT 5 A B R AT IE A K B9 A ST 4T T R A
( Human Molecular Genetics 2013;22:4007-20) . Hi&F A
W R A — R R R F R, BN RA.




RIE G % (Transl Res. 2017; 180:12-21; Genetics.
2016; 203(2):985-95; Environ Health. 2015; 14(1):65)

3. 5—hmC £ 4 B IE AR R M DR HURVE AR TR E AR -

S—hmC 1E N JEIEAT EWE THIEH %K. Hig A BBl £+
Wi IR £ B NIH A0 30 S 3 SEATLAL 5 BY 09 88 JF 3 3% 15 #F
BE, HbH5RFRIUTLAERGH “5-hnC EWF5E0 A
TR F AN (EEEZEEH A NIH/NCD) ;
“S—hmC {F A — 2K 3 A AR W =5 4 T 0 A0 s R 3k 3L
(=EFEAAKF B %P X Phi Beta Psi Sorority 4
&) . WigARBEAEREESEH EESS H M2 TUHE K5
wnO(EEEEmE. WRIES) , HhFiEALEREM
DL RF TR EERKXAARERFo

A RTE cfDNA o FIE TR e B4, #eAl2 5-hnC &
FEAT B BN AT, IR A K BA AL T AT e AL E
Hig AMEELEMCEEXRERALRE. ZWFRFUK
FEE B K ERA nano-Seal A FAEIL 500 4k
Bk, B, MR, RiRE, WERHEMEREKRR (W
IBD. s 4445 ) i ABhn e cfDNA Ak 3h #tb il oA, 6%
2| —Z 5 55 mAE £ BT cfDNA B9 5-haC #FE4, B
EAEALN REIERY KK, ¥ iFAME NI F R eS8
A RIEXIEFE Nature X FHARILAEF (W Li, et al., Wei
Zhang*,  Chuan He*, and Jie Liu*, DNA 5-



hydroxymethylcytosines from cell-free circulating DNA

as biomarkers for human

diagnostic cancers.
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Fig. 2. Performance of 5hmC markers in cfDNA for colorectal
cancer. A. Differential loci from cfDNA (patients vs. healthy

controls) show higher correlation between the two independent sets
than those from tissues (tumors vs. adjacent tissues),
cgi: CpG
PCA

performance of the validation set using the top 50 5hmC markers in

especially

in gene bodies. dnase: DNase sensitivity; island; tfbs:

transcription factor binding site. B, C. and predictive

gene bodies detected in cfDNA from the discovery set (patients vs.

healthy controls), or D, E. from tumors compared to adjacent

tissues. AUC:

PCA: principal component analysis; area under curve.
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Targeting Esophageal Cancerto Identify cfDNA Biomarkers
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4 Prospects -
1. To provide a highly sensitive, minimally invasive
biomarker discovery framework for
cancer diagnosis, prognosis, treatment guidance etc.
2. To commercialize liquid biopsy related products

Fig. 3. Overview of project design, specific aims, and




FRAER - UREBAIKAZHAR 5-hmC/5-nC 1Fh
PE B AR &

WATREA Fl 40 £ FT 3k 89 B T B8R, 4p TAB-Seq. Nano-
Seal 4B 7E JiF /8 6 32 41 44 An L R IR 6 cEDNA P AS 3l fu 3K
5-hmC/5-mC AR &4, FF LB X H AR kIR DNA g v v 5465 4 ]
FROEIERA/BA LN ERE. RATH SRE B RA A
LWAREZ R EEBARBO, HRFLETERNE L F A
R TE R B FE T B0 W7 TR, O K SRR 5% 89 K AR e PR o
o A P2 b TF R AT T 2R A

DL K15 4028 A X WA AT 3T R
1. 7 e i B A & o 3R 5-hmC F1 5-mC 4730



(1) 5-hmC/5-mC &y 43

5hmC affinity enrichme:j— Fixed-design
seq in 5 random sampl SeqCap
v i
|Sample-driven Shm Customize
ganon_lic peaks d SeqCap
v i
TAB assay : :
v 4
Targeted S5hmC hmC profiling in
Profiling in 100 GBMs 100 GBMs
v v
Epigenomic profiles
Fig. 4. An innovative, cost—efficient strategy for profiling 5hmC
and 5mC, simultaneously.

BBty ZNm N EF & LRET EREREAL
# (Bisulfite conversion) , A g X% 5-hmC/5-mC X
WK AR . E B, TR TAREEANT TS %A
B, MEVEAFHRERFANTFE, 4 Illumina 450K LK
2016 FA4E Wy EPIC 0% f IR dE4T 2 5-hmC 47 M %
i, HRAAEWONE G A TR, FFUAERNEERL—
MREFERRE, FARFEAMSLR, REREN. HR
. MR s (eXEAN)F ) W
5-hmC AR AR SRR, SRR Z, ERERAF, HAK
g4 5-hmC FEEEMNFH M frfnw] E &l oy Cp6 F A
kil EFE (FEmAE “@” W) kL2 EmllE 5S-hnC B



By, HE, AEEGB LN S GRENET &L

Ja, ATHA UK 5-hmC fo 5-mC Al T/ St AT A 50, X
MNNE ke (B 4, Fig.4) B2 UT AT E:

£ 1% AA 5-hnC EFE&EENFE AR RENHF R
FHAT M fF, B R ERET R T ERARERN 5-
hmC EBERE. HTHEAL ot RALH T FER T
By S-hmC o, JFEHRMFTA MR B FEEZR, FHik, &
X —F BATE AT 15 MER (5 MEBELALR . &
f1-2 NEHA 35 . S AMEMEF ERHL. 5 A
RFEXNEAR) . XFMNFHERENEA A Calaxy T4
(http: //galaxyproject.org/) By — AN 7w te kAT A HE
(A FTFIREE Bowtie2 A8 M) . FEES (wERK
FrERNF 2R ) Rl 5-hmC & & X3 (A MACS % —

Model-based Analysis for ChIP-Seq F#H E&EH 5-hmC &

B, http://liulab.dfci.harvard. edu/MACS/ ) &4,
wAF R ENA F 8 oA — RN 75 5-hnC k6% &M F
BIEHZE L.

$2¥: 57 5-C FEXBNER (FTEEH Cp6 L)
&, BATEA NimbleGen & &1E 2% — AT NimbleGen
Epi Choice F &8 5-hmC M E-F & £ 4. HAVKGEIH A
A S-heC R R, ATRERNGAHTLE, HA
T KRBT UREY 2 AAEAGRER 5S-hnC Ik F 4 K



http://galaxyproject.org/
http://liulab.dfci.harvard.edu/MACS/

(2495 7 CpGArm) . AT Ry 5-hmC L & HATHAF|H TAB-

Seq #A (Fig. 1) RAFEAFF . TAB A&7 fh &
20 P B 5—hmC 3R X AR 4P 89 5—mC Fn K B4t 09 g P v
% 3 3. F|JH NimbleGen Epi Enrichment F& R &K NE
5-nC. ZFENRITAAEAFNAER, BEFEETREL
BIEAEER, FRFRAREEE R, LEZAY 5.5
BAH Cp6 frpm, SRNBELHFHHE [lumina f0%
(450K & H 4y 48 & CpG fur &, 2 EPIC &k 85 A CpG fr
B R, ZRRAE) AR AEZE, B UEE
FHFERE Cp6 FRMAEE., FH 2 fv 3 0y 7164045t of A
Jao bRk ey Galaxy F o —RIMNFHMmERLE. o
1.

ZEKXKEFB 2 (5-hmC) FFH 3 5-n0) HAEZER
Ja, BATHE W AR AT X 7 35 e vk e 484 78 B U6 o o B9 A
Ao A, TEHATHRE (0 Quantile Normalization)
xRk P (A A COMBAT T E >k # #l,
https: //www. bu. edu/jlab/wp—ssets/ComBat/Abstract. html)
J& B9 BE BB T 5 AT
(2) K2 BJE o oy Mo v we B4 — 304 A R A B34 3 6y 40
SkuE (Fig. 4) &AMy “RAL” &, WEFTEFRE
BEFH TR RN 50 /N E A AR R R B A5 KR
FEFAL (~1/3 HEHRA) . UK 30 BIF%. 7.



https://www.bu.edu/jlab/wp-ssets/ComBat/Abstract.html

BMI (Body Mass Index ) Mg xfayfd x4 #4172 AR
21 5S—hmC Fo 5-mC A4 A B A7 . X8 8 /A K
AR REOREA LR F 0N (F] 0% 405 €A % 4
fathaEd 2 80U L, BEFFRTFNASHEAM, HFE
HE R 2 3 Ah Y B o P A5 B R N, T R et B 4 U R OR T
EEERANEE. BERERA. AP KNHERYES
¥EINLEXFHPBEARRFRRBRELZ RSN IFT., X BAF
MG T EF BRI EERK S, W B LB BUE KA T
BT, LI E-80°C U4 K A7

(3) ZHFEAF EXIFTERERE 5-hnC K 5-nC FRiL -7t
THBAEF X E (BREEAL) WHEARAE (1) HF2H
BEEER S-haC 3 5-mC fr A (g F SR I I 6 1 8
foxtBEARAERAMLE) . FRARERENCH Z FHTH
)3 447 (4o A Elastic Net ) (Journal of the Royal

Statistical  Society.  Series  B:  Statistical
Methodology, 2005. 67: 301-320) , Z L Ani % B FE 3
RAL AT A — AR A B F (32 5-hmC 2 5-nC 2
MAE A E T, SRR R AR A R BT 5 H X ARt e
+ — M. R HE, @i ROC ( Receiver Operating
Characteristic) M Z#%& THEAR (AUROC) HWiAR ALK #y 4
. BATERA 9SUCT A v A X 7 A i o me (54 2 & X



BRI R A BB ER. Fig. 5 URMBERE
RABIE BHAR T KRB RIUT 2R,

Patients | Controls
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Fig. 5. Description of analytical pipeline using preliminary
studies on colon cancer and pancreatic cancer.

BMNHLEWEFRESL—Ad 30-40 A 5-hmC / 5-mC
RFTARG AR ERENRERTITA., S FATrEA
WEE L Emf, hinRITEEMR (p-Value BAHKE)
REFHOHERN (BETEEARBFEIRFAR) , 2EH
BEBRERML, REMYEBMALAES (W F ENCODE -
Encyclopedia of DNA Elements Ff & 3k #y A3 2L H 4198 4% H
T W 44E  (Nature, 2012. 489: 57-74) , ffl4nxtT DNAse
I R I, BRI R X )

(4) BEFT 4R 2| 0y 28 5% X Bk we 4

@ WS B ST B B0 TIE 4 A




BAVHAERTE AT 2 FEFHEREN 100 MR, M
Al JEIE SRR B E W R A8 AR B A Y — 4T 6 B R AAE
o BRT 100 3t AP A 2 RO 7 AL, EATHA LR 50 4
. MR BMI BLAt e 3E B i A 4L SU1E A IE g xR
(e RATEA K B AEAME ) o 2 T E B S8 5 B A
BERKESARGELE, URA K ESR “BiE4” F
T AR

@ JRIIERE % S-hoC R 5-nC FFiE:

EOCBRIEA” HREE, RAIKEATAIR (1) (2)
PR AR 30 — 40 ANE 8 X BX M P ve 84 1 A R Al TAB-Seq
(Fig. 1) kME 5-hmC, DLRGEFA EHBRNFERMNE 5-
mC. 5 RAVHAE “BiE4” o A F 4o b P73k RATPr 2 Ly
BE A S BT B AR R kA HF — MR AR A
BRI REE (HH T IR “TMa4” 5 2% > 0.5
AAER MM/ BE, 2% < 0.5 WENENE/EE
JE) . BTR, BAVHA R X LAriD £ % iE 408 1H 5
ZAIRAWME — . REE, FEIL ROC KB LT HMN
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Fig. 6. Selective chemical labeling of 5hmC and 5mC in genomic DNA.

A. The hydroxyl group of 5hmC in DNA can be glucosylated, followed by an
azide group installed onto 5hmC using chemically modified UDP-6-N3-Glc,
which in turn can be labeled with a biotin moiety using click chemistry
for subsequent detection, enrichment, and sequencing. B. 5mC is converted
to 5hmC via TET1 oxidation, followed by similar steps as described in A.
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