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T-bet/GATA-3 mRNA Ratio as a Novel Measure
of Thil/Th2 Balance in Asthmatic Children

TAN Wei-ping, LI Jing, XIA Yan, WU Bao-qing, MAI Xian-di,
LI Xiao-yuan, HUANG Hua-rong, HUANG Shao-liang
( Pediatric Department, SUN Yat-sen Memorial Hospital, SUN Yat-sen University, Guangzhou 510120, China )

Abstract: [Objective] To explore the effect of T-bet and GATA-3 mRNA expression on profiles of type 1 and
type 2 Th cells in asthmatic children. [Method] To detect the mRNA expression of T-bet and GATA-3 in the PBMC
by semi-quantitative PCR and determine Thl and Th2 cell numbers by FACS in 38 asthmatic children, including
acute attack group of 20 (age 3-13, 6.2 = 2.9); 18 of remission group (age 3-12, 6.1 2.5); and 20 healthy
control children (age 3-12, 6.9 + 2.7). [Result] It was showed that T-bet mRNA in asthmatic children was lower
than control group and lower in attack stage than in remission stage (0.14 + 0.035 vs 0.21 = 0.033 vs 0.28 =
0.031, P < 0.05). To opposite, GATA-3 mRNA was higher in asthmatic children than control group and higher in
attack stage than in remission stage (0.49 = 0.091 vs 0.44 + 0.083 vs 0.37 = 0.041, P <0.05). It was showed
that Thl percentage was lower in asthmatic children than those of control group and lower in attack stage than those
of remission stage (9.67 = 3.80 vs 14.69 x 3.16 vs 21.18 + 3.45,P < 0.05). Th2 percentage in asthmatic children
was higher than that of control group and higher in attack stage than that of remission stage (20.76 = 7.95 vs 14.28
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+ 1.71 vs 4.1 + 1.55,P < 0.05). Spearman correlation analysis revealed that T-bet mRNA was positively correlated
with Th1 percentage (r=0.731) and negatively correlated with Th2 percentage (r=—0.685). GATA3 mRNA level
was negatively correlated with Th1 percentage (r=-0.692) and positively correlated with Th2 percentage (r=0.717).
The T-bet/GATA-3 mRNA ratio was positively correlated with Thl percentage (r=0.793) and Thl/Th2 ratio (r=
0.801), but negatively comrelated with Th2 percentage (r=—-0.639). [Conclusion)The T-bet/GATA-3 mRNA
expression is closely correlated with Th1/Th2 balance, and the T-bet/GATA-3 ratio may act as a new measure of

the Th1/Th2 balance in asthmatic children.
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1.2 FZEEH

TRIzol isolation Reagent i F invitrogen 2\ ] ,

DEPC 4 A B 1 /4 7 ,Revert Aid First Strand
cDNA Synthesis Kit W | MBI /A & ,PCR 5| % i
TaKaRa 2y )5 i, Ex Taq i \DL2000 DNA Marker
W B TaKaRa 2A#] ik g (PMA), BTEZR
(ionomycin) , FEAEEFE (monensin) DPBS, H&E
(saponin) , ZRH M (PFA) ¥IWH Sigma AT,
RPMI 1640 ¥ 5745 . Mo 4 1 ¥E W H 22 [ Gibeo 24
], 2140 M 2AE B 25 Pharmingen /A & , BT
A CD3-TC. ¥t A CD8-FITC \PE (#4158 1) Fic
PR BRPTA IL-4 BB FITC (R A MRIIEE ) br
ICA R RPN IFN-y BL5T  PE FR18 AT B 1gG2a [F]
TP RIS BRGS0 E BREE 1\ FITC ARICHY B 1gG1 [RIFp 7Y
X BE A Bk EE 1 | Cy-chrome FRICAY B IgG1 UK k
[ A AU BR Ao B Bk W [ £ E Pharmingen /A
A,

1.3 WRFHE

1.3.1 T-bet  GATA-3 mRNA #%ik7K-F#) RT-PCR
A TSR AR SR B KL 2 mL, B4
BOUREANME, WREARH S RNA RIS R, 2
TRIZOLUL I F 147 o 1% BEHEH WK 447 RNA 19
SEREAE RNA FIZE 56 i e B 5 B -70 C
TRAF o B2 g 5 RNA MR 8 St & i B vt
¥ sk A L cDNA, BT 1855 —4% cDNA F=Hytlis pkit
JEE-20 CORFERAFEH o T-bet 5407 38 | JiF
9 312 bp (F:5'-ceglgactgectaccagaat-3' | R ; 5' -tcatg
ctgactgeycgaaac-3' ), GATA-3 5| ¥ v §~ 1 K B R
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326 bp(F:5'-aggcagggagtgtgtgaact-3' , R 5" -titttcggtt
tetggictgg-3' ), B-actin Bl ¥ F ¥ 44 A B K E
247bp (F:5'-gtgggcegeeecegacacca-3'  R: 5" -cggtigge
N ctigggattgag-3' ), PCR LMK F& : 10xPCR buffer 5
pl,10 mM dNTP Mix 5 plL,cDNA (RT /=4 )2
uL, F¥ES14 20 wmol/L, T#EFI4 20 umol/L,
Taqpolymerase 0.25 wL, K E/KIE RN AR >
50 pL, 94°CHIZEPE 5 min;94 °C 45 5.55°C 50 s,
72 °C 1 min, 25 MEFF ;72 CIE(H 7 min, B T-bet
GATA3 K B-actin ¥ 34 10 pL 7E 1.2%IR IR HE
BEEEH 100 V LYK 20 min, E R WK BB A
Kodak digital Science System DC40 R MR R 5L,
37 PR B8 A3 A SR A 384 T 45 45 S 38 IR AL
L[] B 4 38 8 B-actin A NS IR, A FREF/
Bactin Y HL{E TR 55 SR B F AN RIK &
1.3.2 = % JU Th1/Th2 F4#6 = & K R X
AR KRN 1 oL, PR, 11 5
RPMI 1640 ¥ #& 28 &), S0 PMA 25 ng/L,
ionomycin 1 mg/L VeSS R, 8] B N & H B 40
#171 monensin 17 mg/L,37 C RFE 5%CO, 3%
¥4 h 5, BURLIYIM, 2 mL DPBS S8k 11k,
# %, BPt A CD3-TC 20 wL.CD8-FITC 20 pl.,
ZIEEEE 45 min, [F) B0 B BR SR B A
M8 2 mL Sy vk 1Y%, 1 500 r/min(r=15 cm) &
D5 min, 3 1, 040 ¢/L 2R HEE 500 pL,
[ % 20 min, 1 500 r/min B0 5 min, 5 B3, 48
ENE 0.1% B RME W] 2 mL B 10 min,
1 500 r/min B> 5 min, 3 b, HHAKBRITA
IFN-y-PE & K BH A IL-4-PE B57(0.2 pe/ )=
VELEEYEIEE 30 min,2 mL ¥ 0.1% %2 K 2%
¥ 1Y, 1 500 r/min B0 5 min, 5 L3, &EH
500 pL £ 20 g/L Z R R DPBS B 410, -
WURGEI , 45— B A 20 000 4H .
1.4 ZitEahE

B FH xes o, AR EL L BER T SPSS
10.0 43T A R 2R 7 220007, K B 7K «=0.05,

2 % %

2.1 TN ER JUADJE itk B 4H B g5 SR F T-bet A
GATA-3 mRNA FikKFE

B e 28 L Ah FE) I bk B 40 B s T T-bet
mRNA F1 T-bet/GATA-3 mRNA Fik/KE &

T IEHSIRL, HAp g & VR4 B4 LT B
Wk ZE AR 2L (P 43 < 0.05) ; B Mg A8 JL A1 A i 4 B2 40
% B F GATA-3 mRNA kK FEREETFIE
Wt IRAE g R VA 2 R T R S A 2
(P<0.05;F 1,5 1),

500

| 250

T-bet GATA-3 B-actin T-bet GATA-3 PB-actin Marker

B 1 ZIEERJL T-bet ,GATA-3 mRNA Ri%
Fig.1 Expression of T-bet and GATA-3 mRNA in
asthmatic children
Lanel ,2,3:asthmatic children; 4,5,6:normal control; 7:DL2000

1 MEREJL T-bet K GATA-3 mRNA ik FLLE
Table 1 Expression of T-bet and GATA-3 mRNA in
asthmatic children (xs)
n  T-bet/B-actin  GATA-3/B-actin T-bet/GATA-3
Attack stage 20 0.14+0.035"2 049+0.0917% 0.29+0.088"2

Remission stage 18 0.21£0033)  044:0.083"  051+0.161"
Normal 20 028+0.031 0370041  078+0.115
¢ ' 98.43 13.52 107.99

1) compared with normal control, P < 0.05; 2) compared with

remission stage, P < 0.05

2.2 W R LA JE I ik B 40 AR IE B Thi, Th2 ZH
fE SR ,

U0 4 e SRR 435 R o 2 i R L AR Lk
24 7 Th T 432 Thl/Th2 HE 2 E %
FIE#STHRLA (P < 0.05), Hrh s m & VR4 ¥y
BE(L TN A (P < 0.05); B g 8 LAk
JE 00096k O 20 A A The 41 E R B = TR
SRR, HAR G R VR S R T e R R
(P<0.05;%2),

2.3 MEREEEJL T-bet/GATA-3 mRNA RIZES
Thi/Th2 (& #8355

Bz 8 )L, T-bet mRNA FRiKH8 5 Thi 40 Lt
L EMIZE (r=0.731) , 45 Th2 40 jfl b 50 52 A 5%
(r=—0.685) ; GATA-3 mRNA K& 5 Thl 4B L
B AURE O (r=—0.692) , 5 Th2 4fi il bt % 2 1E 4
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29 3%

R 2 EENGEJLIRE A Thi, Th2 B4 bR MR (yes)
Table 2 Thl and Th2 percentage of asthmatic children

n Th1(%) Th2(%) Th1/Th2
“'Attack stage 20 9.67+3.8Y7 20.76+7.95"? 049+0.1392
Remission stage 18  14.69+3.16" 1428 +1.71Y  1.03+0.21Y
Normal 20 21.18+£345 41+£155 5.76+225
¢ 24523 28.35 86.70

1) compared with normal control, P < 0.05; 2) compared with

remission stage, P < 0.05

% (r=0.717) ; T-bet/GATA-3 mRNA H.{E5 Thl 44
B bE 3R B TE A 56 (r=0.793) , 55 Th2 41l L 3R 5 1A
A3 (r=—0.639), 5 Thi1/Th2 W{EZFHRE (=
0.801,P 3 < 0.05),

3 i #

B e —Fh Z R IR 2 A RS 5 R 18k
SERAEMSIEEI, 75200 B ALY
S 4, CD4* T %6 By (Th) 41 i B 40 1) 4
ML Fr s R EE R A EY, RATERTDIo
SN ELISA J7 vk ariu e g 8 L4/ ) it 9k 5 400 A
AR AR A 45 SRR, 50 R L
B, BER RRULAIE I A Ik AR AW TL-4 FORE
SR T4 Wh IFN-y 1) B8 7 B AR50, ) 38 s e 17
B2 Mg JR L Thi ZE40AETH BEVR JE , Th2 2540 il o) fig
JUHE, AR B A PR IC BTN e 25 i BT
JERNHC AR A P9 40 R AT, 45 A e A T L
FTFLALER {6 B T BE M B 40 I K S | 78 R — 48 B 7Y
[ BN AS P b X B 2 O IR IR 7, S5 AR EHLR
oid, (Al B B T 40T T 077, A BT
FEHBRATIR A = €0 5 6 10 = 40 it UG e i L
CD4* T WRELARAE Y IFN-y 5 IL-4 43 00R2S , 247
B )L Thl Th2, B3, SREW, 5EH X
HRAH P, Wi B LA R Ik B 40 B Hh 43 T1-4
) CD3* CD4* 408 (Th2) B AR B E | Bk &
PEEA 0 & T2 2 IFN-y ) CD3* CD4+
YA (Th1) B 238 0 B AIG, e Sk B KT
GfR, PE— H BV T s LR R
FE Th2 40 i ) 88 1) i BE 16 46, Th B9 40 i 2 B A
R, FEYEECE EA B The BUA0AE By A6 34y
AL Th BUAHM AR/, H L SOR S 1 i
PERVEBI R,

X TR0 T 40840 B R 5 R BT 4R e g A

TREMDISE, BB T 400005 Thl Th2 40HE4)
b, R FAEIE R TR EEZ AL mNET — &R
GG 55 55 R ARE M40 M ik Bt Rk 1y
R, AL, 5 H T T-bet fl GATA-3 i T
A 4335 TFN-y 3R & Th2 408 R 72 H # J5 3h
T4, %t Thl F1 Th2 B4R & & ki
HETT/E A  GATA-3 B4HEEH GATA FIK
G, BEARAE Th 5 Th2 4R E T, GATA-3 3[R ff
Br/NEA AL Th2 40 97 A9 BE B B R I, R
RETE B LAY B Th2 NS RSB RAEE, T T-bet
BT FEF T &KW (T-box family) JL 5 |2
Thl Z LA RE S S R 70190 T-bet LR 52 4%
& (T-bet~) /N, W] B & R B0 H 201 F 2 i
Wi R IE A P R A AR ) AR PR T 2 B
A E R YL IFN-y 2R B T-bet K2 & 7 #1451/ B
WM S Ry U121 AR 9T a2 k2 B RT-PCR A& 3B
53 My R L A1 R Il B 42 40 B (PBMC) HP T-bet
GATA-3 mRNA FRik/KK-, [A] -5 3 2 4 4SS
B I 28 LG Thil, Th2 40 SR #1700, 4553
IR0 i £R LA A IS8 2 41 B T-bet mRNA 3
KR T, GATA-3 mRNA XK, M8
P 53 17 32F— 25 F S B i 8L T-bet mRNA 357K
W5 Thl HAREEIEMR, 5 Th HaRE G
X; 1 GATA-3 mRNA 7KF-5 Th2 H4>F 2 A
X, 5 Thl BHBEFAME,; H T-bet/GATA-3
mRNA HE5 Thl/Th2 HEE EMX, 58 EMN
APRRF IR A IR, FRATI AT 125 HEWT T-bet/GATA-3 -
7885 R R R 2 g 280 A SRR L Thil/Th2 SE- 5w %
WEEERE/EA, HH T-bet/GATA-3 (B
AT Ay f E 2 i 28 L Thl/Th2 B4 (054547 .
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