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Abstract

Objective: To provide a research basis for the study of the relationship between the specific
endowment constitution and allergic diseases. This study used genome-wide DNA methylation
technology to study differential methylation genes in the peace and special physique population of
special traits in Inner Mongolia. Methods: Based on the pre-epidemic investigation and the
screening of TCM physique identification scale, 2 subjects of special physique and physique were
selected for whole-genome DNA methylation sequencing, and differential genes were selected for
gPCR verification. Results: A total of 47,150 differential methylation readings were obtained in the
experiment. qPCR results showed that the expression levels of XKR6 and PLCL1 in leukocytes were
decreased in peace physique compared with the special physique (P < 0.05). Conclusion: 1) This
experiment used the genome-wide DNA methylation method to study the special physique and the
peace physique. A total of 47,150 genes were identified. Among the various methylation types, the
methylation regions were mainly located in introns. The area has a higher ratio. 2) The results of
gPCR verification are consistent with the results of high methylation of genes, indicating that the
differential methylation of genes in the scorpion population may be one of the causes of abnormal
expression of related genes, and it is the key to susceptible allergic diseases. 3) The study of
differential methylation genes in the special physique population in Inner Mongolia provides a
theoretical basis for the prevention and treatment of patients with regional allergic diseases, and
provides a research basis for the relationship between special physique and allergic diseases.
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HE: ABTARE ARSI H R R OO A EA,  AHT Iz A 2% H A DNAF ZAL AR
T AREHXEEARAFAERARNER FEAER. Tk ERITRERER PR
WERBERNEMZ b, BT RERR LGRS 26 2R E #H1T 2R HADNAFEMUNF, FHik
IEREFHITQPCRIEIE. 4R: LRIRB/A71I50MERFEMELR, qPCREIESRER, 5T
R LB AR I XKR6 PLCL17E A 40 Ml FIRIE BIIFEMR (P < 0.05). 45ik: 1) ALRELZH &R
P DNAF AL T VAR RF AR R S PR AT BT IE, SEHiSE T 47,1502 F, #hREARE S, H
EUXBHYFEMTHETTFXEHLERR. 2) PCREEERSEFNTEFEAER B, RAKFEHE
RABEREZR PR, TREIFBEHXERRERFHERLZ — REBEIBERRIRE. 3) &
KRR N R X EERAREZR FEAERNTI, X8k gonm 8 & Wb iRt 7T H
WRKAE, RN RR R AR -5 SBR[ 5% R AR GLRT ST AL

K §Eia
FRBL/AR, DNAFEAL, SRR
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1. 3]

I8 A 2 i A A% DR 7R 7 50 e 7R 110 35 TR Rk e AR (B R s L) o R W A4 2 7 5 R R 4
XPEIR R T TSR T IR 2 s, IR HE® 7 — S5 (0 R AR S R 2= R, i Bk s e i
TP T i S5 5 1) R A 5 R ML B A 2 AT AR A VIR R [ 1] DNA FEJEAV I — gl )2 01 0 I R WL A% 45
Wi, SHEABMSE T, EEEERERE MY i R &7 RIE T HEM/EH . DNA H 3
TRTh g BRI R R MAs i )7 02—, RI7E DNA H AL BB (DNMTS)I/E R Rl CpG —#%HF
g 5’ -ify () fE s e i ARy 57- FR A s ng, X — AR R ERAETE CpG HIfmEnE [[2]. DNA HEELRERT L
IR SOKT, T U kg i fae e . SEREE . X Je R oG & 0 R #E/E R3] Mtk DNA
H LA R B A% 2 TP SR IO T 2 BRI 58 8 (10— Fh O ik B IR G B HANE, RIS ER

][l
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BRBERERIE . MEKRE BLERIIRII R KL A 2

R BT A P B A SR P ) — A, B T S R B AN R R B SR A 5 I 3K 0 B — R SR AR5
KA, HRASRRERA L. BERR, HERR. GRREFEVIMKRMA]. SOk vt ca ks
SR NS 1L B B i R R R () SRIRPEAR i [5] (6] [7] 0 R S FRIAIGGE L A2 3 S BRIk A s g
P S8 X O B A RN (R v X3, T B I S v A X [8] [9] o SR, X HAE iR
FACHR M THLE L, a5 DNA HEALIPER, ATz H . EIXmim 7o, JATH H 2
B B A4 it G B ) AN A4 JE (I 2H) ) DNA FH AR B3, DU g 22 S 3RIA 3L AL, JF3EAT 7 DNA
PR A 7K T A 22 7 R 1R 2 R 22 1 1 SR IR

2. MBSRE
2.1. RMR

AV TN SRR T 2016~2017 4 P9 52t BB K2 55— MY S = e s oo, @ L A AT (1
I RAAT IR A A, SRl 21 2000 AR AR ER, I BAUHONEE R 12 0 b DA MR EE R RN HEBR AR
HEEAT IR E, W B BA T BERR AT A AT R I B R A, IR SR AR . R
LAFRRF BT 154 ) S P AT 170 BN SEIRREA SR IOVE R . MTEEI A h BN 1 4 61
WU S AT A 5L A 41 DNA FHALSEE, Bk 2 61, AR 2 6. JF AT AT A BE L
HFE 10 B TEN RBEAT J5 22 QPCR SEEGIRIE, bRy SRS P AN A i N 6 il i 4L 32 1xt Gt i)
B, FUAE 20~60 L 208, TGttt ER.

2.1.1. ANFRERHRRIRAE
AP TR
1) FFERFSRR . PRI 5 i s
2) MHFEAREIETEN SN FHIRIXEEN;
3) %I 15 LA L, 80 A% LLF
4) ALY RS IR R G 1
5) ik I H—on B IR M I RS s
6) FXE RN [F =
HEBR bR
1) AEGMEB . e RO P R AN RE R B
2) 1) AU U 5 R B IR MO R 8 A ) 53
3) REBBMGHEE.

2.12. HEARE

KA FT A2 RE S H 1) B XA REE R, AEEE NG E. W32 R — K%k
AT 2R, Loth#t H &, £ 12 /NN 5 TiERIMEH EDTA JrtE REMNE KM 8 ml, Jf7srHl
5 EDTA MRS, LAD7 H IR F0EE ML in)d,  CRUELE 8 /NI P BT 70 B B AN R A o

2.2. SEHIMHR

2.2.1. SRR
FERA: A7 K
IR AERCRAR AR AT IR A 7]
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TRIzol® Reagent: 3£[E Invitrogen /A ]

i P EEAED ARG A

S E 2B A PR A A

Tk ClE: E 2R B 2 A TR A

RNase-free 7K: Qiagen (71 [E)AEMH AR A F]

DEPC: 3£[H Sigma /7]

EB: FigEDGAYREA R AR

Certified Low-Range Ultra Agarose: 3£[E Bio-Rad A #]
TruSeq™ RNA Sample Prep Kit: £ lllumina 2 7
TruSeq PE Cluster Kit v3-cBot-HS: 3% [E Illumina 2 &
TruSeq SBS Kit (300cycles): Z£[E Illumina 2 &
Picogreen: 3£[E Illumina /A 7]

UltraPure Agarose: 3%[E ABI-invitrogen 2 ]
SuperScript 11l RT 43 Kit: 32 [F ABI-invitrogen 2 7]
Sybr gpcr mix: 3£ [E ABI-invitrogen 2 &

2.2.2. KHNR
FEAE: BT K
EFE A 5 E Eppendorf
& AYKIE B0 himac CTOE: JH 14 KEHE AR A
TR TS SW-CI-2D: M b & HRAF
Bio-Gen PRO200 #%# 2JHa%: A G RHA IR (L 5) A RA 7
NanoDrop2000c fs 55 #h AT WL 73 vt: 36 [E THERMO A H]
/N RSP FEL KA Mini-Sub Cell Gt Cell:  35[E Bio-Rad 2
Wi 7158 & Invitrogen /A &
TBS380: Z[E Invitrogen 2 ]
B EEA R O EE THERMO A
IR BN E A : [ THERMO 4 ]
gPCR 1X: Z%[E Applied biosystems 2 ]
HL¥KkAX: 2€ [ Bio-Rad /A ]
B AR AX . F51H Bio-Rad 4]

23. B

2.3.1. DNA BRI /3%

BICEFEARg S, A58, $EHCDNA, FFET A . 7RIS R4S droin N — & Ee s o B
PEXF I (lambda DNA), J# H Covaris S220 ¥ 3£ X141 DNA BHHLFT W7 2 200~300 bp. XF 4 F L) DNA J
BT RIEE, WA R, FRHHINEA 4 R Ak A g A 1 0 iRk . Bl S 34T Bisulfite 4b3(CR
F EZ DNA Methylation Gold Kit, Zymo Research), ZidAb®E, Hk4HEME C ARk U, 1fiFZEMLR C
RFFAAE . 4T PCR &1, 334N DNA . MESCFEE, B Qubit2.0 i TvIbe &, #
SCEERRRE R 1 ng/ul, SRJEAE A Agilent2100 K SCRE 4R N K . EIXBITMIMLE RIS, ] Q-PCR 3k
HERf &G SO 1B RORIZE (A RCCEEIRE > 2 nM), DURIESCRE R & SCERIIE I 2 J5, RIEE JokE
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AT bREHE B A B SR A AN E A S0, 33547 lumina HiSea/MiSeq I o I ) 3 K Ji7 BR300 & ) Il
(Sequencing by Synthesis). K PUFh»¢ Yehric i) ANTP. DNA 5 & B ARz L 51 /0 N 5350 7 1R 240 g
AT IS, AN I A AR BN, RN OEARIC ) ANTP SRR AR B2, P4 K
ABRTHIRTOUE S, IR RO GE 5By I, TSRS R: I B 74145 2 [10]

2.3.2. QPCR W /534

LA S, A3, I RNA, FEEAT R . #2008 DUT D SR RO S RS R (RNA
YJH 200 ng, #h/KF] 10 ul): RNA 10 pl. Oligo-dT 1 pl. Random 1 pl J8&) 5 &0, 65°C, Fiirkh, 45K
Ja BTk E. £ R RMNAKRRFIIN FFI N : dNTP (10 uM) 1 ul. 0.1 M DTT 2 ul. 5 x Buffer 4 ul.
RT M 1 Wl B0 BT 42°C, Ki—/Dif. IHEET 85°C, KIGWH KM M. 10 735 [ Migh
WIGET-20CHEH . BAFEA S 5 AR IS R R ) S B2 R 5 08 38, AN 3 NEE, LT
PR @Y K R (20 pl): ¢cDNA 2 ul. qPCR mix 10 pl. primer F 1 pl. primer R 1 ul. ddH,0 6 ul T ABI
7900qPCR 1 F, %ML R 4F R Bi: 95°C 2 435k, 94°C 20s. 60°C 20s. 72°C 30 s FLiE4T 40 MEFF
[11].

233, GitEHE
K SPSS 20.0 BAE M. HHERERH x + s £on, WA IESTEASI6 AN J7 22 35 P46 56 5% FH F A
F T Z 5 HT(One-way ANOVA), AF&RAIESEHRLK:, LLP<0.05 ERF ST E L.

3. &R
3.1. DNA AEALTFLER

AW T AR, WE 2 FIF R4 A 2 N7 R BRI T, 4 MRS 3742 T 361, 505,
363. 366. 854. 706. 321. 750. 877. 334. 567. 882 Mgk, H I EAriEnH &5 AE N ) 84.6%.
83.92%. 81.90%. 82.02% (% 1).

Table 1. Data from genome-wide bisulfite sequencing: 1 and 2 normal T1 and T2 allergic groups
1. 2EFAETHRERNF~ERNHIE: 1. 2 ERETL, T2 384A

Sample name  Raw reads Raw bases (G) Cleanreads Clean bases (G) Mapped reads Mapping rate (%) Duplication rate (%)

1 367,821,691 110.35 361,505,363 104.36 305,833,537 84.60 18.63
2 373,441,482 112.03 366,854,706 105.70 307,864,469 83.92 17.66
T1 327,710,705 98.31 321,750,877 92.76 263,513,968 81.90 16.39
T2 339,144,238 101.74 334,567,882 96.59 274,412,576 82.02 19.78

N T RAEA RSB A N REA R R R 2 F A AP 22 5, BATHHT T 2 73 B 50T, PIdLLR
€ | 47,150 1~ DMR, £ CG BYHILALr, K F B AR s IR & . TifE CHG BUAN CHH 2 A kAL,
W2 RNAEAE AR, e H AU R o (HTG TR R AR ok FE A SR AR, L R b IX k88 2 A T
WX H AR E(E 1).

AR LR 7 AR E BRI J3 3, SMNEF, WET, 5'UTR M 3'UTR %5, Jf HIEXLET)RE
I AT MLs PPAf o 1EH 4 518541 CG B ALt 45 B /R, 5°UTR X6l 2 5 i [ MLs, {H7E
W& A 3TUTR XA SN, 1 H 3'UTR B ML BN & T B 4584 CHG BYAI CHH Y F ik
LR A BB, W 2 18] B AL e e i, 72 P 2 - DXCHoRr ) 31 B AR 1) MLs, T fE AR i+ &% 3'UTR
X3, LA 3"UTR (9 ML 3 s o 2 3 (14 2).
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Figure 1. Display of DMR anchoring areas in three sequence environments (CG, CHG, CHH)
1. 3 #MFFIFE(CG, CHG, CHH) DMR $#EXEE R
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Figure 2. Distribution of methylation levels on different genomic elements in samples from left one and two normal groups
and right one and two allergic groups

E 2. HARENWKFEAREREATH LNSHE—MZRIERHE, AN ATHAE

3.2.gPCR &8¢

TR XKR6 PLCLL X PN AL AL T &+ X IR RI3EAT 1 qPCR SEER IR, W A Hh 2 i,
S e, ATRABEAT T — 4 B I E (4] 3~5). qPCR Z5 5 ot {1 2724 Kk, ~F A4 4l ik
J91.00, HREIfARZH T XKR6 FF45 55 0.20, PLCLL FEF 4R A 0.22, WANERFRIL I ERINA T
(P<0.05), (P<0.01), ZRAGZIIFR(E 2. [ 6).

Table 2. Gene expression levels of endogenous constitution, and peace constitution (X + sem)
= 2. FHEARAERERANEE mRNA FRIZE (X + sem)

2051 n XKR6 PLCL1
PRI 5 1.13+0.86 233+2.25
R BT 5 0.20+0.23" 0.06 +0.06™

SR RA LR, "P<0.05 "P<0.01.
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Figure 3. Gene actin amplification curve (left, middle) and dissolution curve (right)
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Figure 4. Amplification curve (left, middle) and dissolution curve (right) of gene XKR6
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Figure 5. Gene PLCL1 amplification curve (left, middle) and dissolution curve (right)

5. B[F PLCLL ¥ #8phék (. )FNBMEHLZL(A)

5. —
EE normal group

E= allergic constitution group

expression of gene

b \
‘\)

Figure 6. Two mRNA gene expression levels of constitution and peace and constitution
6. FFEAERFFERAFRANERE mRNA RikE
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4. ¥1ig

DNA FEAL 2 RAMEAL F T EE N 2 —, TR IS i B & A B UIAE G . B I
B 1 RO 2 kLT, ASBRATE 30%~40% 0 N\ HE 52 225505 AN R RE BE sz ma[12], - ARG i,
EEHNRRIER RN A SRR N ERR, WIEHE. K. BE TS5 S5 QL
B35 55 PR 3R H o Y Nt B SR N TR B i F) SR A3 XU [1.3], s /I 51 P B2 P e R R X 5 B4 R A 4 24
25 JTNIIBETI[14]. TR AL 2 WU HIK L R R 4% 5 IR B 2 R I R R SR IE 2R T 2K, Avery DeVries
[15]145 R I T 1 M L A0 T R - PRI AL, FE ELFE 7 SRSB4 A AL 1) 8 75 A5 1) A= A0 5 S 7y THI
A — @ WA G SO R [16] [17] 5 Btk e 13 v o A 1 52 (0 3 A i e 1, L 3ok ik
95 A2 B T AR 3 [R5 47 5088 T B0 2 DR 3 8 7K AR A [ 18] o T 2 MR8 A 2 AT DU 1) FH S e asi A 53R 2
PR R, HEHHERRENAR LR RNE, J BERFEEEmEm gt T2 %, §
SE T RS 1 R AR S R AL S I R [19] o AR VRSB0 B AR B 0T AP R iR AT 42 B TR 2H DNA FE AL
WP, SEEGILIRTS 47,150 22 5 A IRA, SR B EAL 28T H, FRORAK X338 2 B0 T 9 & 7 IX AL
EA R o FRPALERE ST 5 P A0 o [ L R FR A AFE R 22 5%, FLBFFLRG 5 R, 12 F DNA F R HEOR B
FP R EAA T, APUER TR AR AR T B, F8 7 HERAAURET 7, 0 5 5 g
M SRR HEAT THRIC, XN H R it el A, fmlsm R iE T EEMER.

N T DU R BT 4H 4> BRI 4 DNA HEA I 7 46 5 5 1 ot AR 6 R BATTE B kR E
R A 0 R AT O ELAE S T X R AE B F AL I SR R 34T gPCR B8AE . 5 FARVARZH LAk, HF5L
i ZH T XKR6, PLCLL A% ik N TFBE(P < 0.05), (P <0.01), Z %A 4t & L. XKR6 # Ky Kell
M7 AR HE A SE SRR R 2 6, AL T4 tifdk 8p23 118 o H Bl [ P 243 %1% 5L PR AR ST 78 S Bk
o [ AN A WE TR T R 2 i £ 55 9% (BOE) I 7 e KB, EoE i B M % — 8, W S ik
TR LR R, RN . JRE DL i B [20] [24]. GBI EE— RS R I T S AN TR R 4
AL p AT XKRE JE R 1, Fx JUAN A 5E R 40 5 B A7 555 BoE SR R, TERIEFARE 1% J5 U
KNG BEL[22] TEXTE B R REMETRR RGN ARG (SLE) MW 7L+, ML Budarf [23]2524# 1 7T
SSRGSy SLE PR FE BH 8 () SNPs FfW82 1 SLE12 M AL 5 | 23 4> SNP 5% 5 AR e 1, 45
SR AL FE XKR6.TNFSF4. IRFS 7 P 1)\ AN 3 PR a7 f P B AR b = s (RIS AE 2 N 52348 3 BLK FiT XKR6
ZIAFER A, BRI SNPs Z [AIAHEE 620 kb, {HEAZ [0 HIAEAEREIR AR S . David [24]255%+
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SRR I R S MR AL R, 485 TS PLCLL H 2933.1 76 I\ SIS AT SR IO . SRR, B
P s H e AT DLFH SRR R 5 IR A, R S B B R AL — 8, HORIL T PLCLL 254 A i
5 B & G B O 18 5 B AL i, X — W T4 SEILE R A T B A B B S e I T
R HESE . fE—TUE S RE . JE. RS2 HURE R R VL% (DM B3 [ 7, 223 R PLCLL
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72 5 FTE 1) TR AT A6 A L 5 T R ek B s 1) S, o IR IR ) v R SRR A5 T RE R T i e e
PR T R IB K K i

TR R 1) A TR 52 i DR B B % DR 3 (1 R R 5, T 8 WL B8 A 2 0t 90 PRt i PR s K A AL
PRAL T WIS, B A SR8 A A AR 5 T RO 0 R AR AT TR E DR R N R S W IR T 1
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