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2k S e il 65 4% S 16T #) 01
FOXP3 TSDR DNA 2R ARG S Bt

S A R (L BRI S AR DX P B IR L )T R IEYI 5181105
2. TRIINT e A DX s TRy 42 il o ) AR BRI 5181105
3. WIIT A X AR EBER IR, AR 518110)
# E:BE mJA—4 FOXP3 TSDR DNA % ¥ L& 228 PCR B K, 55 47 3% 7 ik 8 4k B VI 45 47 % % 08 97 0 A
T, Fik ®I 2014 5 6 A ~2015 5 5 A REIN T AL A H K AL M % 7 g P S 75 ol 4k R OM i 45 MR A 4T Bl AE
Hy BF 50 LR Ak B AT R 40 B, o B MR fe S AN dm R, ik i CDAT CD25T T 4w e, 32 B B 28 DNA, A A £ 7 & 4L FOXP3
TSDR 4 5 H 5] 4 37 3% 2+ B 40 3k B 48 DNA, i i B3 | 2 14 Ao B b 4L 5 it A2 M i R B4R 8 &, 4L FOXP3 TSDR & W
HE AL FEarE % PCR #H K. # 5 CDATCD257 T s i k4] 5 FOXP3 TSDR PCR # N #e 3 % £, A % 7 sk 5 47 s B A Fo 5F 1
0 A BIESJE 2.4 A0 8 AT 65 A Y T 48 M9 & (FOXP3 TSDR & W A AL) , & A spssl6. 0 Bk % it 5 A 5% 3o P43 235
ER OB AT BRI RMRBEEEN AT, STRAZ AR, ARBLEELER M. T RBMA i (1) M KB 2+)
R AARBU)AE AT T @M ES>HNHA 1.63%+0.70%,1.96% £0.10%,1.32% £0. 32%.0. 86 % +
0.21% 4= 0.53% +0. 12% B Q) A5 BB EZF LA FEL BB H) AL TR Z A 4%
0.2,4 2 8 Bl BTAY T MR F A GEE &R 95% T4 R B 23 4 1. 05% 0. 32% ~2.03%),CI(0.93%.1.18%) ;2. 04 %
(0.95%~3.95%),CI(1.85%,2.24%) 3. 44 % (2.35% ~4.95%),CI(3.27%.3.61%);2.79% ., (1.02% ~4.27%) ., CI
(2.60%,2.98%), s E MR 0 Bt ARAYT T @MEZM £2F A %3 5 E L (1=4.669,P<0.05), L% F 5
Z M B g 7 B AT B R LR S R T 4 B SR R (FOXP3 TSDR & W A AL) R F T ALA & vm (F=347. 2, P<C0. 001,
df=3,4 7R F=407.4,P<<0.001.df=3). 6 F WA EX &N 2L MEX A (F=678.2,P<0.001.df=1), &i& %
Ty BR BT T AR T Uk R B 25 A8 B B e o7 s B,
SRR Ak R VRIS Y T 40 25 B Rk X 38 (treg-specific demethylated region FOXP3 TSDR) ; X
SR /48 s PR MEE 5% 5% Rl F (forkhead box P3 protein, Foxp3)
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Abstract:Objective To analyze changes of DNA demethylation analysis of FOXP3 TSDR at the beginning of the secondary
pulmonary tuberculosis patientsby utilizing real-time PCR technology. Methods To select 47 patients of secondary pulmona-
ry tuberculosis as a research group from June 2014 to May 2015 and 40 healthy donors as a control group. The peripheral
blood mononuclear cells (PBMC) of research group and control group were isolated. CD4 " CD25 " T cells were isolated from
PBMC. Genomic DNA was isolated from CD4 " CD25 " T cells. PCR was performed in a final reaction volume containing dem-
ethylation-specific primers. Plasmid standard was generated by PCR products were enzyme digestion, TOPO TA cloning,and
recycling and purification. A real-time PCR system was established by quantitatively analyzing the specificity of FOXP3 TS-
DR demethylation to treg (regulatory T-cell). Treg numbers of control group at week 0 and research group treated at week
0,week 2,week 4 and week 8 by using real-time PCR assay of the FOXP3 TSDR demethylation. The experimental data was
analyzed by using SPSS 16. 0 software. Results The M. tuberculosis in sputum of research group were positive by smear mi-

croscopys however the results of control group were negative. The treg frequency of control group.2+ group and 3+ group
respectively was 1. 63% 40. 70%,1. 96 % 40. 10% and 0. 86 % +0. 21 % , respectively. The difference between the treg fre-
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quency of control group and that of 2+ group by smear microscopy had not statistical significance, however which of 3+

group was opposite. The average treg frequency of research group treated at week 0,2,4 and 8 respectively was at 1. 05%,
2.04%,3.44% and 2.79%, range of which respectively was 0.32% ~2.03%.,0.95% ~3.95%,2.35% ~4.95% and
1. 02% ~4.27%,95% confidence interval of which respectively was (0. 93%,1.18%),(1.85%,2.24%),(3.27%,3. 61%)
and (2.60% ,2.98%). The treg frequency of difference between control group and research group at week 0 had statistical

significance (t=4. 669, P<{0. 05). The treg frequency was influenced by time of therapy.using One-Way ANOVA analysis
(F=347.2,P<0.001,df=3,within-subjects Contrasts: F=407. 4, P<<0. 001,df=3). Test of the treatment time and group
interaction effect was linear (F=678. 2, P<<0.001,df=1). Conclusion DNA demethylation analysis of FOXP3 TSDR was

high sensitivity and specificity in monitoring changes of treg at the beginning of the secondary pulmonary tuberculosis pa-

tients.
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BT T 4 i & B A RE ok E AR Y,
AHIF 5 38 1 58 56 5 B PCR 2 AR 20 7 4k & P il 45 4%
i ANIRYY 0.2.4 F1 8 JE# 5 A F FOXP3 TSDR %
FHHRE AR5 0, VA 32 07 1 %o 4k k2 il 435 s A7 K
WL RN HILAAR S 92 105 00 1) 35 5L
1 MRl5AZ®
1.1 Rt %
1.1 fFsEd AR HECrh e N RILFTE D ATk bR
VI I 445 A% 32 W bR 1 (WS288-2008) ), B HL 2014 4 6
A ~2015 4 5 H RN e 42587 X108 14 9% B iR
L FI2 0 Ak M Il 45 A 0 N (LA IR T il 25 4%
Fo ., B £ ot s Al G A RD T R ORE I R D A7 B, 5
P 32 . &tk 15 6], I 18~47 & SF 4RI (32
T11. 2% R 2F GRUR R R I g 8243 R
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H B e P e L 9 R 1 e L o R X
TR Z2 PN 43 W65 S 5095 TR T B TR) SR FH B g2 100 i 5
F R IEY) 6T I B ARG I 45 % hs AL 2R 9T
T %506 U BH W 25 % 3R 97 7 %8 2HRZSE/4 ~
6HRE,
11,2 XFfRad . e PR fd B AN BE 40 i, 55 4 26 191,
M 14 B R 17 ~40 2, PR (28 £9.6)
%S5 HFIT A LA AR PR RN ER A 43 A 25 R TR S

TR

L2 ko Ae pU s N AR R i A PR A 4 BBt ) &
(QIAamp DNA Mini kit) ., i #7246 4k i 57 (Qiagen
Plasmid Midi Kit) I T HLA Al 48 2 B A R
IS F) L CD4A T 20 At B M e 570 CREBR 70 3 R 50D
CDA' T 408 anti-CD25-APC 7% 56 4L % g T Milte-
nyi Biotec 28 &, DP214-i# H BI-DNA 4l 1k, [ i 32t
& W F RAR AR (A 50 B FRA Al L pCR2. 1-
TOPO TA # AW T Invitrogen 2\ ], 2% 6 iE &
PCR T ABI A ®], i #4X## A BioPho-
tometer D30 (Eppendorf pCuvette G1. 0,8 [E Ep-
pendorf 22 ), ABI7500 (3£ [# ABI A #)), —80°C

VKFE (Thermo, £ EH) ,
1.3 i
1301 BEfh R By A8 vl PR 58 ks 4 AF 58 41

ELWHIRAYT S 2.4.8 B4 EDTA i &
R AT RS M M AEAS 3 ml, WO HE FF 58 XF 5 1)
W22 Ji 4 JERD 8 JE I R R [R] R R RS R
MEHHRRE—-RFERTK 3 ml Fl EDTA i #
B . AR IR A IR Y AL R R R R
ARG AR O IR T B R

1.3.2 SR Y@ MBAR. W22 k6],
1.3.3 AR ML 4% 40 i (PBMO) B9 $2 5. F Fi-
coll %5 Bk B 85 .00 ¥ 43 B3 T 5% 20 RS 2 B %
2 B (bR T 200 L R SR A D) L PR % L i & PBMIC &
T 3 B =0 BT ) 40 B T SO T A 4 B B
FE 40 % B I 3K R A7 —80°C 45 .
1.3.4 CD4"CD25" T 4 i 1 . Bt L ik — 4y PB-
MC B, 708 CD4' T 40, 70 B A M 4n i —
80C# M. CD4 T #4ilfs H anti-CD25-APC % 6
YU o> B CD4™ CD25" T Fi1 CD4" CD25 T 48
JL o WSS A L e i — 80 C IR AF A .

1.3.5 CD4' CD25"' T 4ififi 3 K 4 DNA A9 $#E 5.
e MR UGB B AR UL N 4H DNA LIS T 0. 1 X TE 2%
WL T — 80 CHEtE & .
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1.3.6  JURCARAE A 6 & R B 40 A B
0 DNA £ B — & b B 1R 21, FI J 25 1 3k
FOXP3 TSDR %S5 #1985 . W AR 50 pl,
A 2R Hb A A R 2% 4 AN SE B 2 B PCR. PCR =4
Yl Il 4lifb , DNA K Bt wi B & pCR2. 1-TOPO
TA AR, alifb BRI 5 %0 . B8 TRk B, 2R
J5 RS B 100, 10, 1, 0. 1fg, f& 3 ¥k B 20 000, 2
000,200 F1 20 ki 0l ,

1.3.7 FOXP3 TSDR Z H AL 52 A & B PCR 4
B S AR S 2 WSCHR( 7], SERT & i PCR RN
KRZWMT : AR 20 pl, Horh 15 pmol/pl | i
1% 1 p1,15 pmol/pl FUESIHY 1 1.5 pmol/pl 44
ZAREE 1 11,200 pmol/L ANTP, 15 ng/pl T W%
Fig Ak B PR DNA 524 FH BT A 7 5 45 2 el TR
51,6 000 r/min BB &L, NN 95T 2
min FASPE, SR )5 4% 95°C 15 s,61°C 1 min, & 40
AEIR i) £ AR e S 72°C 7 min $E{H,

1.3.8 CD4~CD257 T 4iififd b #1] 5 FOXP3 TSDR
PCR # DU 5 X B 43 85 19 CD4 CD25 T 4

M3 315043/ 10 000,5 000,2 500,1 250 F1 625 4}y
B4 R T 2 X 10° B A kL 40 i BE L X CD4—
CD25" T 4 fa i & LBk 0. 5% ,0.25%,0. 13 %,
0. 06 %M1 0. 03% . Hf R IRA 5 20 48 B B
20 DNA, 52 B} % & PCR 4> #7 B % 57 19 FOXP3
TSDR M #% 01 H 56.,28,14,7 Fl 3.5 copies.

L4 it o 4r WA spss16. 0 BAFGET 2 B
S AT A ECHE . Rl ST B AR ttest 4B X IR 4H
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0 A %) 22 55 R R A PR 2 R AT I O 2% e A
Mrwk 5% 4136 97 I 45 B H] Bt 22 5. F Barlett 35 #1I
Levene K56 FIWr A 22574, Al SE BV ITH
220 81 (Dunnett -test K56 AlF 5% 2H B e 4L £0, 25 3R
¢4 8] FOXP3 TSDR % H 34k I 5 T 40 g 45
R)EF,P<0.05 WERBFHITFEX,
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MZE B AU BE 20 000,2 000,200 F1 20 Frki 2 UL B4R uE S B 2 1K,
1 JRALHRMES FOXP3 TSDR £ HEY LR EE PCR £#7

2.2 WML HAREK L E R B FOXP3 TSDR
S AR WIEEE AT WIS AR Y A 1
PHAE X BB 4 35 R B . AR Yo (0 5 SR 40 41 U 36
LBRR (2+) S5 X BB E T T 40 iR 22 % 8

it 2EE L (P<<0.05), FL R (34 ) 41 5 Xt HE 41 7
T AR 2 A G2 L (P>0.05), 4%
12 8] FOXP3 TSDR 2 H 34k G T 41 jg 4
) k2 F T ZEAFE.

*1 Misht 47 GIFFR AT BAME R BRI FOXP3 TSDR XRENER

4 9 PR GBI PR E ) MR ECH) PR ) PG EU+)
XA 40 0 0 0 0
wsdl 0 3 17 21 6

T SRR 1. 6340. 70 1.9640. 10 1.3240.32 0.8640. 21 0.5340.12

2.3 XL A BF LR % A7 )G S R FOXP3
TSDR & W kL2 R &4 A FOXP3 TSDR %
HJE AL (I T 4 i 4l %%, Treg frequency) ¥J1H
GEED K 95 % W {3 X [l 3% 2. % 4L 5 HF5p 4l
0 JE B CRE T 40 AR 2 [ 25 AT S

Y (t=4. 669, P<C0. 05) , 357 il il % BF 55 41 41 & 1t
VAT T 40 A5 K A8 A B ( F=347. 2. P<<
0. 001, df=3) ; 41 P4 [ 2037 % BF 55 21 41 1 34 45
T YA %A W (F=407. 4, P<<0. 001, d[=3)
FLYA 7 B 1 49 26 5 K00 5 4 ¥ 6 & (F =
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678.2,P<C0.001,df=1), UK 2.

*2 B ARMEEZSAAT T HEMESEGER)R O5YWAM{EXIE (CI) (%)
AR n VA LA L il
B il (I HiH il (I bl (i) T (I bl (i) FeAie] (I
SRH 40 L6 0.38~3.0  L4LLSS - - - - - - - - -
MR o 105 0.32~2.03  0.93,1.18 2.04 0.95~3.95  1.8h,2.24 344 2.35~4.9  3.27,3.61 2.79 1L02~4.27  2.60,2.98
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