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Abstract

Objective: This study aims to investigate the impact of subcutaneous immunotherapy (SCIT) on the
expression of key genes in the type 2 inflammation pathway in peripheral blood mononuclear cells
(PBMCs) of children with asthma, analyze its correlation with clinical efficacy, and screen potential
biomarkers for evaluating therapeutic effectiveness. Methods: This study included 30 children with
allergic asthma undergoing SCIT. Clinical data and PBMCs were collected before and after 16 weeks
of treatment. The mRNA expression levels of 13 key genes in the type 2 inflammation pathway, in-
cluding IL-4, IL-5, and IL-13, in PBMCs were detected by qRT-PCR. The correlation between gene
expression and clinical scores, pulmonary function indicators was analyzed using paired t-tests and
Spearman rank correlation analysis. Results: Compared with the baseline group, the 16-week SCIT
group showed decreased ACQ and CSMS scores, increased C-ACT score, and increased PEF (P < 0.05),
while FEV1 showed no significant change (P > 0.05). The mRNA expression levels of GATA3 and IL-
13 in PBMCs decreased (P < 0.05), while there were no statistically significant differences in the
expression levels of the remaining 11 genes (P > 0.05). Further correlation analysis indicated that
the baseline mRNA expression levels of GATA3 and IL-13 were positively correlated with the im-
provement in clinical indicators after 16 weeks of treatment, specifically AACQ and ACSMS scores,
and negatively correlated with AC-ACT score, APEF, and AFEV1 (P < 0.05). Conclusion: SCIT exerts
early therapeutic effects by inhibiting the gene expression of GATA3, a transcriptional regulator of
the type 2 inflammation pathway, and IL-13, an effector factor, in PBMCs of children with dust mite
allergic asthma. These gene changes are closely related to clinical symptom improvement and pul-
monary function enhancement, suggesting that GATA3 and IL-13 may serve as potential biomarkers
for evaluating the early efficacy of SCIT. Future studies should expand the sample size, conduct long-
term follow-up, and supplement protein level verification to improve mechanistic interpretation
and verify their long-term predictive value and clinical application.
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1. 53|

W I A — i DA 1 ST SORE AR ) S B e, AR O R S B2 2 I 2 B 492 ) i [1] [2],
2 F OB R ILF NS, % FEd bR R TSLP. IL-33 Al 1L-25 1 v 8 B8 )5 5 [3]: TSLP ek
Wity S8 B KRR, 5 MUCSAC RiA Bl & A0E BB VIAHIC[4];  1L-33 RS P2 m JORE iR e,
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HoKF s 2 B RUE[5] [6]. 76 IL-13/JAK-STAT6 BRI+ S R [7], H#FT GATA3 3% IL-4-
STAT6 ST, B IL-4. IL-5. IL-13 58N 5 1[8]: IL-4 {2 Th2 481734k, IL-5 7 5TFERR
PERLAHMIIRE, 1L-13 5 MUCSAC E T8 R E 20 W, 1IL-9 2 5 R4 MiE10[3] [9]. thob, ik
[KF CCL22 1 CCL18 il i 41 3% 40 2 4N A i K JRE[10]; FCERLA B3 mI ik & AE 4 i e ks S B0 il
ZE[9]. FLG TENBRRREE 1, HARIASZ IL-4/IL-13 #ifl, BRERALER /2 280E 8 B A% LR AT[10] . iR R R 3L
[ A4 RSO ity 2 TR 98 0 1) 42 IR £ [ 10]

R M S IR T (SCIT) A A e i B s SRR RV AE T TR [11], )L B8 2 3 B I s 1 v K
NBE, HETHFR Z 49T SCIT Xt NN (A0 1gE /K-F . WE R PRI A A AR A0) B e mal, Tk b oo s i
FEEER (4 TSLP. 1L33. GATAR)TE SCIT i # i (Bl A A8 4 J F 551 PRIT 285000 SC BRI FL A0 AR 5k = [4]

BT IR 2 B 5% R 6 SR I DRI B i 8009 TR BB T, AT 5 DA 2 B B0 ) L 2 ek B Oy
WA, Kl PBMC i FIR CHE IR A1k, i S5 AT ARG, BE N LE SCIT 1)
ST ORI AL VR I SR AIETE 1) 2 R

2. MRRFE
2.1. FAEHR

ATFFIEEL 2023 45 9 H & 2024 4F 12 H s T 77 15k 25 W I e 25 s el k) S S ek L 38 S0/ ey
g,

INPRHE: (1) FFahieEFE S OLESCRERm TGS I(2020 fERR)) [12], Fife >1 4.
(2) FRVEH Y 6 2 11 % . (3) 4L MLJF R I s A5 S s 7k S e BR ER 1 E (specific immunoglobulin E,
SIQE)RT MBI, AR (ELF5 7 ARigh A sk 2R ) L 1 ZEUR s (4) AT RBERITTERIE. (5) BILK
Bl Al E M N BB RES 5T, FEE RS,

HERRARIE: (1) AFAE ™ B BURIZ I AR N , i 28— 0 U AR(FEV) IR T FUTHEL ) 70% [12];
(2) HETIEAEAER f 32 A BH i 7 B e 58 7k R R AL B3 s (3) 5 I 7™ ECo IR ML 5P « S PR (B
5 B 5 QB VBB AN G BESRBEAVEDR) BB B PRIV E s (4) A ™ EO BN . IRAE 2,
BOCIEE AR T RS 5 R PR Vs (5) BRAE W A AR R U N, H 32 SR YT W] REAFAE KU

22. kR EREDR

P N LIS AL TR AR 2 A AR S o s ™ B A FEE 70 0 R 4 4 BRIEE I 77 36 1) 1 (GINA) R i [13]
Lo AR 2o JURHE 7y X WPIR SR A E 1) LB SOVE R 2 W S PTG TR RS ) [141EAT 1€ : BEZREUE
SCHHERERERFE > 1 MH < 1R, BIRMEREEH > 2k, 50U FHE % > 80%;
HhEERF S E SO HIRMEIREE H A A, IEDEAREE > 19k, FEV1 5 TliHE % 60%~79%.

23. BT RFR

K 2 AR AR 7 SR ) (e ik, FHEE ALK AR)D)HEAT I RS, 897 B A B BEIRITH
B3L 15 J8, FIE M 20 SQ-U ZF 61 £ 100,000 SQ-U; 55 17 JAHE AR 167 EL, #1& % %2 5 100,000
SQ-U, JE5 8] FEZHE K & 4~8 J& . BkyESHE 7 M 30 404t
2.4, FHIhEE

{ii 3 1= NDD /A ] EasyOne fili D g 3G % Jif Dy 5, 18 < D ReFabr £ 2N 2 —F0 H J1p < 571 (forced
expiratory volume in first second, FEV 1) FlI- it & 4 E (peak expiratory flow, PEF). #Ji2 /il < Dy Re 5 % #
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TR EFHKRLE, FHMEREARN LS EFIKFE, FEVLIEM >12%, H FEV Z8%H{E3#E 0 > 200 ml,
PRI SR ZIR

25. lEFRFEESA*

TR AH L VRYT 16 A LT REAL IE R VPAL , SR DU =50 T H

(1) MR 45 ) 45 (asthma control test, ACQ) [15]: HR4fE V3420 VP4l B 5 R . <0.75 4 NFEAE S
fill; 0.75~1.5 70 4%l >1.5 70 AR

(2) )L B0 32 ) 5822 (childhood asthma control test, C-ACT) [16]: M52 20 E-A: =24 73 Az
RA4F: 20~23 73 Bz <19 70 AdEh A .

(3) IR H 2451F43 (combined symptom and medication score, CSMS) [17]: %A VTAR &350 IR 5 FH 2451
Blo THHANXT CSMS=TNSS/4 + MS. CSMS & 73K, FMIREIR K 24 5 R el 2% . SR or
SP(TNSS), FTHrEE S g8, Jilh SRR E 0™ EAREFE (W1 0 70 ATEIEIR: 1 70 AR, 5T 8% 24
N, ANIRBL, WLARSZ: 30 N, ANREASZ, o H A MEEIR), vFaE Dy 0~12 48, 4
B T BERIEIRIEE . 25901775 (MS), WR3E 259048 FH 2R A0 (e i 241 1 75, S5 P BN B K2 B33
Fit 25y, FURKER U TE 3 7). A B R 2 s 1 gD

2.6. PBMC 47 E & RNA H2H

KA SCIT R iRy 16 AL LB RS IEA I EDTA Hiktre 4, FREL PBMCs. B ARJ7 %N
F: 2% Ficoll-Paque kL4114 B (35 1E GE Healthcare) 5t B 4543 B 3545 41 & I 54N 4% 41 /il (PBMC);
438 5 R FH G W e R AN 35 0, PRS0 > 90%. A R4l ii X\ 1 ml TRizol i5f](ambion, Thermo
Fisher Scientific)Z4f#, JE#& Ui HHELEUE RNA. XTFTA RNA T RGP Qubit Rirfe Bk,
Nanodrop £l 41 & (0D260/280 1.8~2.0. OD260/230>2.0), EfE#EkEK Hiik 5 Agilent 2100 Bioanalyzer £
MEEEME(RIN > 7.0), 4% RNA H T /522585 .

2.7.qRT-PCR #&7

AHFFELEER I 13 4> 2 7Y 58 E I8 I O B 26 IR 1 AT S I ¢ it s B 3R A Bl S B (quaanttitative real-time pol-
ymerase chain reaction, qRT-PCR)#ZE47 Kz, PBMC $2HUAHT RNA 238 4 53070 £ (24 [ /) e/ 1t B
W5y cDNA, 2% qRT-PCR 5l & i B $5312E47 qRT-PCR, {1 MA-6000 Z i idk47 K5l . & geNorm
A NormFinder 507, GAPDH ik fcha e N S 3K (Fa e M < 0.5). L GAPDH AN Z M,
KA 2788CHE T RO RIA X RIA B, B LA X £s FRoR. BAODIRUITT . AR 9774 i i D0 B 2 DR v
PESIIOLAE 1), RNA W55y cDNA J&, BAFEARE 3 MR ALEET qPCR Aill. K30k 3 1) 2
SIGRIGFR AT 087, LAVPAl HAE 9 SCIT J7 ZCHtl i3 77 -

Table 1. Validation of gene primer sequence

= 1 WIEEESIFEY

B NGk ARk sl
TSLP TATCTGGTGCCCAGGCTATTCG TGAAGCGACGCCACAATCCTTG
IL33 GCCTGTCAACAGCAGTCTACTG TGTGCTTAGAGAAGCAAGATACTC
GATA3 ACCACAACCACACTCTGGAGGA TCGGTTTCTGGTCTGGATGCCT
IL-13 ACGGTCATTGCTCTCACTTGCC CTGTTCAGGTTGATGCTCCATACC
IL4 CCGTAACAGACATCTTTGTGTGCC GAGTCCTTCTCATGGTGGCT
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IL5 GGAATAGGCACACTGGAGAGTC CTCTCCGTCTCTCTCTCTCCACAC
FLG GCTGAAGGAACTTCTGGAAAG GTTGTGTGTCTATATCCAAGTGATC
FCER1A GTGGAGAATACAAATGTCAGCACC CTCCATCACCACCACCACCACCAGAG

MUCSAC CCACTGGTTCTATGGCAACACC GCCGAAGTCCAGGCTGTGCG
IL9 GACCAGTTCTCTCTGTGTGTGGC TTTCACCCGACTGAAATCAGTGG
CCL22 TCCTGGGTTCAAGCGATTCTCC GTCAGGAGTTCAAGACCACCCCT
IL25 AACCGCCACCCAGAGTCCTGT ACAGGCAACGGGCGTGGTACA
CCL18 GTTGACTATTCTGAAACCACCCCC GTCGCTGATGTATTTTTTCTGGACCC

2.8. GtFESH

AT Fi K FH SPSS 24.0 #1 GraphPad Prism 7.0 {247 G5 1t 704, DL P <0.05 AW 2 7 B A St % =
Mo B EFRHIT IES R AHEIRMF S ESOM, MCISE + brfEZE(X£s)FRoR, AR
KA RIS (FCAT B AR) s AT G IR AT, WL A 3 (Ja )RR, 2HIR L HEK H Mann-Whitney
U 38 8% Wilcoxon 38 . X170 K48 &, SRHE(H 7 L) TRk, IR HLEUE A 2 frde B Fisher ¥
TR o BbAh, BT ETRART & IR0, AR RIAR G 73 A4 — K H Spearman FRAH G50 o

3. R
3.1. ARHR—RIFR

AWF I g N RN 22 )L 30 5], HoeR B E 13 41, “FHEEY(9.00 £ 1.31) %5 . AT E B LRGN
(2.07 + 0.74)4F . M YEMENE ™ B AL RE e brul, A4l HLrP R Hrst 18 7, rhRFRrS: 12 . 5IELL A
Lk, ¥897 16 4 tigE. B0l sIgE. #37BW sIgE Z R LG i #E L, BEMRERE 2.

Table 2. Basic characteristics of research subjects

2. MANRIERIFE

FAE FLH(n = 30) Y6897 16 A4 (n = 30) P&
PRI (B1 %) 13/17 13/17 -
() 9.00 + 1.31 9.00+1.31 -
tIge (KU/L) 477.50 (261.50, 937.25) 396.50 (259.00, 738.75) 0.89
J2 42 sIgE (KU/L) 44.00 (19.98, 66.48) 38.00 (29.40, 73.95) 0.92
K2R sIgE (KU/L) 72.25 (39.48, 100.00) 68.50 (32.93, 100.00) 0.93
3.2. IEFRTH

Table 3. Changes in scores of various indicators in pediatric patients before and after SCIT treatment

= 3. BJL SCIT AT RIE R BHEFRT S LI

e FEH 1HYT 16 [ P1H
ACQ 2.62 +0.67 1.50 +0.58 <0.01
C-ACT 17.03 +2.53 22.90 +1.90 <0.01
CSMS 4.24 +1.90 2.72+131 <0.01
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PEF (Tiii1{E%) 93.50 + 4.03 102.40 + 3.69 <0.01
FEV1 (Ti111H%) 96.33 £ 4.73 98.13 +5.97 0.20

AHIEFEAE 30 1l M ) LEEZRHANG T 16 A b 73 b SCIT BIImRIT 20 (%< 3, 141 1), 5 SCIT F4 A
AL, ACQ VF4r5 CSMS 143 7EiR YT 16 FJ5 FF%, C-ACT vFr7eihyr 16 M) L7k, PEF &ar b7t
R BA S E (P <0.05), #&RFrmtEeEiniT AR FEVUIRIT TG 2 R gt & (P > 0.05),
$&7R SCIT JAIT 16 Ji < IEIE I e 4 A W R B

P <0.0001 P=0.0006
5 4 730 P<00001 -

JT ] N
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Figure 1. Comparison of scores for various indicators before and after SCIT treatment

[& 1. SCIT ;&¥TRI G & i #riT 5 3 Ee

3.3. qRT-PCR &M TTAI R EEREE

£ 30 g B )L SCIT JAIT R G HOREASH, #F%F IL-4. IL-5. 1L-13. GATA3. FLG. FCERIA. IL-
33. TSLP. MUC5AC. IL-9. CCL22. IL-25. CCL18 fEi%k#E X, #H47 qRT-PCR Fill, 455 B 5Lk
AL, VAYT 16 A4H IL-4. IL-5. FLG. FCER1A. MUC5AC. IL-9. CCL22. IL-25. CCL18. TSLP.
IL-33 3[R 22 L 4i 2% 7% (P > 0.05), GATA3. IL-13 #E 53 F#P < 0.05), W& 2.

P <0.0001 P=0.7599 404 P=0.1000

— S 2501 = = -
g 6000 3 P=0.0239 g 100+ g
3 L] & &
& 2007 © 80 © 304
4000 150
) ) 60
g o bt 2 204
© 100 40
2000-
504 204 10
T L S T o—T
BEM arr1eEA MR arricEA 258 ercEE R arrcBE
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_ 80- P=0.2243 560009 p=0.0892 g 207 pog122a g 40 P=0.2335
g 2 ) - : : i
& = - -

60 154 30

- (%]
< 4000 g
g & S 10- 3 20-
@ 407 2 s =
2000
204 5 10+
o o-— o—TT 0 T T
wn  ememE O T e T mig1 iaremEEA RS erTicmE

i - P=0.1951 Cl P=0.0935
% 40 P=0.1356 g a0 P=0.1960 g 0 § 200 P=0.2862 = 200
L L O 4 ¢ !
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20
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g 20 3 20 3 @ 100 i 100
10
10 10 50 50
0 T T 0= T T o 0 ]
= R P T w8 ariemE w8 arems B e

Figure 2. Key genes detected by Real-time PCR
2. Real-time PCR #&M A < B &

3.4. GATA3, IL-13 FIAACQ., ACSMS, AC-ACT #5894

Spearman R AHTER(GE 4, Kl 3), 30 6B ) LRI GATA3 K IL-13 R PIRIE KT, S5iG
JT 16 F 5 le FROTE R B SCGEFR B (IR IT BT R ZHAR R, A= WITRE — IRITHE)WEEZM M. A
KIS, R4k GATA3. IL-13 kK F5AACQ. ACSMS & IEF K (P < 0.05), HAC-ACT £ FAH&EP <
0.05). HrRIELERIE KPR &R LIEIRIT Gk E BN .

Table 4. Correlation between baseline GATA3 and I1L-13 gene expression levels and clinical symptom improvement in chil-

dren with asthma (A)
T 4. BEH GATA3 5 IL-13 EERIKKTE S0 2 ) LIGRIERECE 12 (A)AIHE XM
E-375] I PRI R ES0E PPAL FE AT AR RYr P{E
GATA3 AACQ 0.37 0.04
GATA3 AC-ACT 0.60 <0.01
GATA3 ACSMS 0.46 <0.01
IL-13 AACQ 0.59 <0.01
IL-13 AC-ACT 0.46 0.01
IL-13 ACSMS 0.44 0.01

T ARIRIBIT 16 e 5RAMEMEM @ = )T/ — HITHD.

g 250 -
g P=0.0427 g P=0.0007
'y r=0.3724 & + 300+ r=0.5859
= Y=450.0*X+4418 Y=37.40*X+138
2 3 ’
-
g
O
L]
I 1 ] 1 I 1 I L}
-3 -2 -1 0 1 -3 2 -1 0 1
) *)
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Figure 3. Correlation analysis between GATA3, IL-13 and AACQ, ACSMS, AC-ACT
3. GATA3., IL-13 FIAACQ. ACSMS. AC-ACT BUfEX49 47

3.5. GATA3. IL-13 fIAPEF. AFEV: XS

g 0907 P=0.0203
3 =-0.4217
= ] =-77.81*X+4597
4000 77.
2
-
o 2000
1 L] L] T 1
-5 0 5 10 15 20
APEF )
g P=0,0395
3 r=-0.3779
& =-56.62*X+4007
|
-]
o

AFEV,

1
15

()

(2r-aact)

IL-13

IL-13

Figure 4. Correlation analysis of GATAS, IL-13 and APEF, AFEV1
[E 4. GATA3, IL-13 FIAPEF. AFEV:B94EEM 94

(27-aact)

250+

200+

|

-
106

50

P=0.0060
r=-0.4902
Y=-4.684*X+138.4

0 5 10
APEF
250
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20
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P=0.0016
r=-0.5517
Y=-4.281*X+104.4
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Table 5. The correlation between baseline GATAS and IL-13 gene expression levels and the degree of improvement in lung
function (A) in children with asthma

F 5. EZH GATA3 5 IL-13 BEEFIAK T S5RB LRI RE R E 12 E (A) Bt

B i R DR 5038 PP A A LiEE S 4 P{H
GATA3 APEF 0.42 0.02
GATA3 AFEV: 0.38 0.04

IL-13 APEF 0.49 <0.01

IL-13 AFEV: 0.55 <0.01

E: ARTRIBTT 16 AR S RLENZEE(A = 6IT)E — 1RITHD.

Spearman AHE o HT R (K 5, 4] 4), 30 Il BERG LR 4 ] GATA3 % IL-13 B H R IE /K5 PEF,
FEV: IARAE(RIYEIT J5 — JRITATHIZE(E, APEF. AFEV.)¥) R 52 FMH<(P < 0.05).
4. ¥1ig

RGN 8L SCIT J7 B EE A YIAR ), AW FUEH 30 e )L, KA qRT-PCR il &
AN A M Z R T 2 AL AR B MO B L R 0k . 45 SR EoR, SCIT ¥697 16 /&5, GATA3. IL-13 f
MRNA FIA/K-H 2 TP < 0.05), 567 16 A5 IKKTEFR(ACQ. C-ACT. CSMS. PEF. FEV1)M
MCGEFERE WSS, $ORBELACTFE B JLE SCIT 7 3R AH B MR R NS, X—KIMEW,
GATAB3. IL-13 AIYEJ 1AL SCIT ST R AL 7 1 AEMbR £, ) LERHIm PR SCIT 97 R - 7 2
v B R LML G2 1R ST 18 AR ML TR 2 R AR SR 4 o

GATASZ [N, JxBtT SCIT Xf Th2 4 sk ki . B8, SCIT nf RiA 1% T 41/
(LG B2 1L-10 7K-F[18] Treg AT fe i ik 43 v 40 il M 20 i IR -7 67 1) 1 % GATAS Rk J Th2 J34k[18]. IL-
13 [ R Th2 Gl B2 Al it Bl R . 20 7 3CRe: SCIT J -3 7= A HUAF S 1 S BREE 1 G4 /K
-, 5 Th2 4P 570 k2 S U 9E[19]: A SCIT s Mg 4l Ak 145 3k 196G J2 H: F(ab')2. Fab A B
REFHWL B8R 5 IgE 454, FFRE4MH] IL-5. 1L-13 2540 iR TR [20]. X2 SCIT A4 “PH
WP R RELE AR S B NI Lt M D e 1A 49 2 T S R 1L-13 P4, X5 LE R RAMK B
RUEDIMSR[21]: JLEE ThU/Th2 ~Pif AR 7, Th2 B4 SO, 1 SCIT rliEd i S T 4u i
B, MIESKINE] Th2 1A% 43 4k, T GATAS HIFRi%, i GATA3 1ER 2 R iz O K7, KR
WSk — B BRI IL-13 FIRIE, &M 2 R SORE B Bt R IR A R o X —HLAI B EPAIE 7 SCIT
75 ) L3 I B A Y6 T o S RGN E T E I [21] . AREFFEH ORI, SCIT 6975 GATA3. IL-
13mRNA RIA R T, HEEERGIEHIKCE &M DIRe SR8, Sy SCIT i P71 2 AL i i s il
RIR R TR [22] . $E7 HIRFERITT REAE N PEAL SCIT FHATT ALV AE AL WIbR S

AWFFEH IL-4, IL-5. TSLP &5 AR 11 A 2 B RE@E ML R L B2, WRESLFREFL: —
SEATIE FEER A I 16 J&, A SCIT FHIWEITH B, SCIT X 2 FY 5 R i 1) 12 ] i FL A B[] gt 5
TR SCIT (i nT e B A S SR 1k, FEAEH T GATAS-IL-13 A2 HI[21], 1M IL-4. IL-5 SFR8 %
N %2 2 i P AL Rl %, FURIREE RN, M DUFEFE SRR 25 22 (23], X g 1% 42 SCIT ¥h
97 ) LB AR e M RN ) OB s = RN BRI I R AR AFAERT (R & 10 % 5%, TSLP. IL-33 %5 LJ
PEPE AR K A sh 2 BT 5 BUR 5 55 SV Bk SCIT B L0/ 58 K7 REB B, 16 JR G I A R RS 78 25
ARACIE(E s hAh, AHEFTLL PBMC NI S, 17 IL-4. IL-5. TSLP :ELESIE RMAN mKIE, 4N
5 RAGEFEEFRIEAR L, 7 R8-S B0 7 2 KA A WA B B0 J5 R BA[23]: AR, 6~11 % )L#E
PERIE R T A O, A RAE AP AR AR, B FE R R R B AR, SCIT SR IR A TR,
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TE/NFEAHAE LLIA BIGE T2 2 5 [24],  FIRRZRILF S BRI 2840 2 BLIOE R R R 2

SR, AR FCAEAE— s Jm bR B, FEARR/ N WM, AR REMA, MRS
EARAE AR . Lk, UG T mRNA KF, RIGUER ARIE . EAZ A8 77 5 5 . BiR
P B A B, mRNA ACFAR A RE 58 A% R T IhE MR A RIE 5 A G ME, UR S K3
P S R A AL T HE DB BE[25] [26], 140 75 40 76 I35 40 M DR -3 400 P 2 19 380k 25 8l 52 A 05
fE[27]. BbAh, BREKIABEYT, GATA3 K IL-13 3 KXz $397 20 BN 18 S B . AR 75 B KR
A%, BT PN RE R 9T 45 & K BE S, R SEFH ELISA. Western blot. 7 =040 AR 255 AR 52 it mRNA-2E
F - THBEM 2 2 IRIGIE, RN SCIT JA97 ) L I Bt B2ms 1) 2 P AL, FRIGUE Fdbr et iz By 7 2%
AT AR, 58 B PR % A4 25 THI R 38 o

2 ERnA, AR MIERE T RS8R T SCIT Xf 2 B RAEEK £ 2. B2 T iimsfEm . X
Fi/E R AT B8 5155 slgG4 [28]. AT Treg/Th2 “F1i[29]4% % B HLHIAH < .

A B

AW RN AT ME RS, 2R R T E B KSR RS R RS ik
(QYFYWZLL42268), 7&K E 5 R,
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