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W OE. AT LA —FT R ARG 12 R 3B K % 4 (porcine deltacoronavirus, PDCoV)A=# AT
MRV 9% 4 (porcine epidemic diarrhea virus, PEDV)M ¥ j% & /% 69 X Bk B ¥ 4595 ¥, AWK
PDCoV #9 %4k 4 &3k (receptor binding domain, RBD)45 PEDV #) RBD X H # /7 8k, ME £ AMK
& A H AR pCDNA3.I(H) ¥, #) A vl 3L 30 4 0 J& ExpiCHO™ & & % 4 & & 4 1t i
PDCoV-RBD-PEDV-RBD (& 5  pdRBD-peRBD)#k &% &, vA 3 #ARFE A &(10. 20 4= 30 ug) % i
DR, AR ELISA AR X @@ KP4k 1% ak 6% @ V5 09 R S T2 R Ao 2 O S T R, H) ) 204k
P ARI N %R R 2t PDCoV 2 PEDV &9 ¥ fesifh, 4R AW, 3 MNREF ZLLEMIE L
T BHERT &K a 1gG Uik, REF R SRR EA AR E7, BLI 10 pg 69 £ IEH Z 2P~
KEBIF AR ARXBRALNLERE T, £IEMH CD;'CDy T @I H| 2 F 13, CD;'CDs' T
R LBl A R BAK, AT AR G EFAURF ARR LR R TR, FIE, A ae R
8 e /~% -2 (interleukin-2, IL-2). & @@J@/~% -4 (interleukin-4, IL-4)F=F # % -y (interferon-y, IFN-y)#9
SEFHATTAN, ERENEZREEOFTT REFOKRARLEZR, AL AT —= 6 mie Iz
A P RREeE RRI, 10 pg RIEA B HTFF 49 FREP T ALK A 2 F A2 PDCoV A= PEDV FiAt 7
F, MR A 1:179.25 F= 1:141.21. L AR5 4 RE, pdRBD-peRBD @&-%& & 10 pg L7272 7P
5 3 KT 4R SR B , 5§ 69 44K T F) i F A= PDCoV #= PEDV M At & 7 , %% pdRBD-peRBD
B E G A AL AA —HHEF TG PDCoV #» PEDV 8947 # — B2 T #4577 .
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Abstract: This study aims to develop an effective bivalent subunit vaccine that is promising to
prevent both porcine deltacoronavirus (PDCoV) and porcine epidemic diarrhea virus (PEDV).
The receptor-binding domains (RBDs) of PDCoV and PEDV were fused and cloned into the
eukaryotic expression vector pCDNA3.1(+). The fusion protein PDCoV-RBD-PEDV-RBD
(pdRBD-peRBD) was expressed by the ExpiCHO™ expression system and purified. Mice were
immunized with the fusion protein at three different doses (10, 20, and 30 pg). The humoral
immune response and cellular immune response induced by the fusion protein were evaluated by
ELISA and flow cytometry. The neutralization titers of the serum of immunized mice against
PDCoV and PEDV were determined by the microneutralization test. The results showed that high
levels of IgG antibodies were induced in the three different dose groups after booster
immunization, and there was no significant difference in the antibody level between different
dose groups, indicating that the immunization dose of 10 ug could achieve the fine immune
effect. The results of flow cytometry showed that the immunization groups demonstrated
increased proportion of CD;'CD4" T cells and decreased proportion of CD;'CDs" T cells, which
was consistent with the expectation about the humoral immune response induced by the subunit
vaccine. At the same time, the levels of interleukin (IL)-2, IL-4, and interferon (IFN)-y in the
serum were determined. The results showed that the fusion protein induced both humoral
immune effect and cellular immune response. The results of the neutralization test showed that
the antibody induced by 10 pg fusion protein neutralized both PDCoV and PEDV in vitro, with
the titers of 1:179.25 and 1:141.21, respectively. The above results suggested that the
pdRBD-peRBD could induce a high level of humoral immune response at a dose of 10 pg, and
the induced antibody could neutralize both PDCoV and PEDV. Therefore, the fusion protein
pdRBD-peRBD is expected to be an effective subunit vaccine that can simultaneously prevent
PDCoV and PEDV.

Keywords: porcine deltacoronavirus; porcine epidemic diarrhea virus; receptor binding domain,;
subunit vaccine
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FE AR EE e IR % 5% (porcine - deltacoronavirus,
PDCoV)&—Fi# &3 Wi i R 2, & 4E I
B s nl g, R i LA G I RAE
i i, FEERMOy At | EYE . R
KFET-M, PDCoV YL FLATHE 5 A PR3
SR A TR TS AL etk B I R — 3, Bt R —
WP B BAK, {H PDCoV 558471 M 15 9 27
(porcine epidemic diarrhea virus, PEDV)ﬁ’{%‘Fé?&
o %%ﬁéﬁ%(swine transmissible gastroenteritis
virus, TGEV)RYTR & B YL n] S 25050 fin ™ 5 1 I
IRAEAR AN = I BOER, U E i 2k SR
ST, 2012 4F, Woo SEUIE b [ & Uk 43 B 1
— PR BRI B HKULS, §06f 5
SRR AR, X JE PDCoV # 1 ARkIA -
B, 2014 48, LEHFRMIN R KL H PDCoV
SRR E RN, TEIETEREA T PDCoV B
Krthik 90%LA BPY, RS, £, gk, #h
P R A [ AR AR AR R T PDCoV
el PDCoV St B ABR & IE [y 34170

¥ W AT M 8 TS (porcine  epidemic diarrhea,
PED)J2& Hi 4 i A7 1 8 5 9 75 (porcine  epidemic
diarrhea virus, PEDV)5| & i)—Fh IRETE | Xt |
JIE 7K X W L AT 5 o B R Dy R AE A &
P ARG A A YR, B 1971 AESE
B E KR PED LISK, R 7EVF 2 M E K
LN 11 N7 N 7 7 R NP N N SN B B
M, 1986 4F, FEEUIRIE T PED, K5
PED 1E4:[E #5304 1L, Fil2 2010 45K, PEDV
TEFRE ZATF5 1 7 A L Lok ™E R PED &
1§12, PEDV Ay , A4 LA ik 100%,
7 HE LU AR G T3 80%—100% , 45 1H:
R E IS R T T E TR, 2 )
U5 5 BRI 5 Y o BE AL o T AR R B B
PEDV U748 F4k(2a/2b WA AW I, X
4 PED IRk T8 Bk ">, il PEDV
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A SERRAE BT LU TRA TRERR , RTS8 S0 it B B
whE, HIAZHMER .. gtk cvr77
Shy S Ak T AR %) R o AR 98 TE VR SR AT
BB 2a/2b W RIAS SRR A 20

PDCoV #1 PEDV #BJ& TR 28 )& Al i
SRR SE RNA WEE . SERH KN 25-28 kb,
£ S'UTR \3'UTR Fi1 8 il i) i52HE (open reading
frame, ORF), 77l4mfs 2 2R EH ppla.
pplb, 4 NEEMEEFT S, M, E. N, DI& 24k
LEREE T NSP6, NSP7U, S FE AN T MU
F1, SEFSRAAAE TR iR, 7RI, 45
B 16 F 2N S 7 R A Oy R
FHEVEAER . S B ST A S2 AN,
S1 WV 338 15 32 AR 25 4 Jaf (receptor binding domain,
RBD) 54z KM ZE G, filk S BEEMZRNE,
i S2 WAL FREEL G KRR, W5 e S
MR AT 2T RDT, S1 W3R RBD
SRR E R RIR AR, JRTE IR
BEN) FEE R T, KEEE X B
B4 R AR ) RBD?!, [l RBD Al ff
Shy S BRLAT 35 T AE 2 A R BT

PDCoV 1 PEDV J& 3 E 41 5| A2 1745w 55
PR TS A L9 ), Zhang SFPVEFTY R
Wy, TERIEIEVSHH, PEDV il PDCoV i3k
[ 20T 38 60.4% , fEIIG K H PEDV F1 PDCoV
AT A B © 2 AT AR B PR R TS R A
Ao HIt, LI PEDV #i#l 2a/2b AR SRR AN
PDCoV A itk R3Eht, SRR S, %4
(9% B R IE TS e R R A 3. ]R&
CrFBL, R HATTR E A e b 4 Hh i — S
KELBRTT R . ABF55K PDCoV RBD 5 PEDV
RBD #FATHR I, FIFHMFLEhYI40H ExpiCHO &
ik R G Feikalifb i pdRBD-peRBD Fil& 1, I
GaE /N, PP L IR, IrS s S BT
PDCoV Fl PEDV I R B4 322 1 & o
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1A

1.1 EFEMH

PDCoV # ¥k CH/XJYN/2016 (GenBank:
MNO064712)f1 PEDV Glla # #f CH/HBXT/2018
(GenBank: MH816969.1)Hj A 5256 28 43 B AL
FARAE ; KB FTF T (Escherichia coli) DHSa 832
DM A EAEY TR (RIE)A R A S
EndoFree Plasmid Maxi Kit ) FELAR 44 T
GRINA FR A w5 AR 2o 48 Ak il A 10 L 34070
W IgG W AL e mAEWHEARARL
Al B AR EEFR G I E RO 1eG WA
Abcam /A #]; ExpiCHO-S 4iffi . ExpiCHO™
FKikREFR I | ExpiFectamine™ CHO # 44 iR,
&M OptiPRO™ SFM g T 38 Bk K i /R B}
£/ IFVA NS 2 D I 7S B 1 o | o S S RN
BB A EWHEARAG R A FITC #rid
anti-mouse CD3. PE #xiC anti-mouse CD4 A
APC #ic anti-mouse CDS8 #i{A&lE H BioLegend

NG

pdRBD-peRBD

* Signal peptide

1.2 F#&*
121 ERFREFRRHWERKSEN

h TR RS A R, AT ik
EE (N EER AR ST NI NS ARG NS E 9T
1D A 51 1 (secretoglobin family 1D member 1)ff5
S KA H(MRLSVCLLLLTLALCCYRANA), 7&
FRILuAN N 6xHis bR o, KT P4
2 I E B AP A BTG B, FEF
% pCDNA3.1(HEFR R A (& 1A).

W ¥ B 1) BLAZ A OB fk 2 Escherichia
coli DHSa J&Z A2 i, HRECPH M Fofs, $8h
T F 50 pg/mL 2R % Z 1) 200 mL LB A K;
FRHE, fE 37 cClEIRFE IR G FRAE R A R
X H F] EndoFree Plasmid Maxi Kit K2 EE
Y R (LR S 36 5 3R 225 0 G e B 49), 3 H
NanoDrop 2000 433t B I x H 20 Jokr 1) vk
JE, FFEZE 1000 ng/pL, ZrBERLE,

1.2.2 EHBFRIESE KL

B BB BRI A% IR ExpiCHO ik R 40 #

VETF- W% Y ExpiCHO-S ZHiifl, 7 32 °C ¥53:44

1 pCDNA3.1-pdRBD-peRBD BI#E R L&
Figure 1

Construction and identification of pCDNA3.1-pdRBD-peRBD. A: Schematic diagram of inserting

pdRBD-peRBD gene into eukaryotic expression vector pPCDNA3.1 (+). B: The identification of recombinant
plasmid pCDNA3.1-pdRBD-peRBD by restriction enzyme digestion (lane M: DL5000 DNA Marker; lane 1:
Recombinant plasmid DNA; lane 2: Recombinant plasmid digested by BamH I and Xho I).
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T 5% CO, A2 R T IR R 10-12 d
B fE VR VR BSOS FR I LA 4 000—5 000 r/min
B0 30 min, FIEAH 0.22 pm i BERS S UE . B
R E R B3 S A Buffer A (20 mmol/L Tris,
300 mmol/L NaCl, PH 8.0)AbHif ) Ni-NTA Agarose
(Qiagen) T 4 °CIRA1454 2 h, #R)5 H 5% Buffer B
(20 mmol/L Tris, 300 mmol/L NaCl, 500 mmol/L
WK, pH 8.0)PEBE A ZE G 1Y H M & A AR =
PESS G4 A, T4 100% Buffer B P H
P, AR S A AT BCA HHH
WP R & I B R, IR AR R R
1 mg/mL, 2 AFEHLEP, BT 100 f5E AR
AT T Buffer (1xPBS, PH 7.2)H ZZ 18 i
BT 24 h, 12 h B ER—RETR . RSN
U BB VRS, EOETIN G A R, 0.22 pm
UEAR LRI RE, EETRITF 4 °CfRAE, KHTHE
F—80 °CIR-1F#
123 ERREENES

Al 4K P 25 11 RE b 1A T R DN 04 T I 156 JC Hh Dk
J5 ., FEENASPRET 4 R B AT e B o A, LA
PEDV &% PDCoV FHM:#% iLiE A —Hi(1:1 000 #
B), B i % 1L ¥ i (horseradish peroxidase,
HRPYFRIC I 908 1gG (1:10 000 F BN — 9,
FRAR A KGR 4 8 B 5 Ak~ 2 D' (enhanced
chemiluminescence, ECL)i# 1725 .
124 /PMRBEEIRE

40 H 4-6 JRli B IOk E R AR MEYE BALB/c
/N ERCER AR M A B 24 M - R A Y T S 5 B
Prrpon R4t Prf sh e AR Y X 2L R R
5T FT B HLAL sl 4 BRI F 25 03 S b v (AL o
51 LVRIAEC-2023-065). K5 /NRFEHL R 4 4H
(10 H/d), SH—dlsrestlemh 10 pg/ 5, 4%
PEFI R 20 pg/ R, 55 =R 30 ng/ 1,
S5 VU 2H 1 S AR PBS A Jy % BRZH 5 F4H /)N
B BIAESS 0, 14 Fl 28 RASHFE—IK, HERT
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M PBS W BbL, I SRR S,
FTIE RELP R G o o S AR — Uk o S i fiff
5¢ 4 3p G fk ] (Freund’s complete adjuvant,
FCA), 55 NN e g5 i AN 58 42 3 IR AR 71
(Freund’s imcomplete adjuvant, FIA ) (5% 1),
1.2.5 $HREHREEN

TEE G 0. 14, 28 F1 42 K@k /N LA
MtERCR ML, SRAES I MAEAE 37 °CHLE 1 h 5
T 4 °Cad 1, [dA5ILIE 7 o Y H , 3 000 r/min
B0 10 min, 4r BI04 . A ELISA J7 kil
S I R AR . BRERER :
4lifb () pdRBD-peRBD Fill &2 H 50 mmol/L
(R R R 28 vP R (PH 9.6)FR BE 2 2 png/mL, fugf
96 FLIMFLL, FFFLINA 100 uL, 4 °CiE R ALHE ;
F AP, PBST YEAR 3 Wk, 34K BT,
JIIAH PBST Bl 197 5% B 050 1) 5 41 1
200 uL/AL, 37 °CW#& 2 h; FEEH AW, PBST
e 3 Wk, uEACEAAT, BALAIIA 100 pL A
1:100 JF 46 2 55 He R B 14 S35 /I B 3 A Sl —
P, 37 °CWiE 1 h; sELSLHBIK, PBST ¥
3, UEAC EFAT, BALANA 100 pL HRP A5ic
24/ 1gG (1:10 000 H5 ), 37 °CHEE 1 h;
FEEFLH WA, PBST ¥k 3 Wk, 3E4C BT,
fLINA 100 uL TMB JIEWE W, 37 °Cikt>G R
10 min; FFLAIA 100 pL 2 mol/L H,SO4 2 1E J2
I, RS ASCI RE ZE I 4 450 nm Ak 5 I 6 A
(ODyso), LA P/N>2.1 19 IfiL 375 f5e FH BT E R 1%
5 L85 5 S BT AR A 35

%*1 BALB/c/NEHREAE

Table 1 The immuno-schedules of BALA/c mice
Groups  Primary Boost Booster

immunization immunization immunization
Group 1 10 ug+FCA 10 pg+FCA 10 pg+FIA
Group 2 20 ug+FCA 20 ug+FCA 20 pgt+FIA
Group 3 30 ug+FCA 30 pg+FCA 30 pg+FIA
Group 4 PBS PBS PBS
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1.2.6 MmMEHRFIXE

JH 1 5 55 75 - B L 3 19 92 00 A2 I ¥ 1
H RGO . ELARERAEANTS o SR v A 0
70%—-80% LLC-PK 1 Vero-CCL-81 4ilfiBfY 96 £L
M B BT 56 °C/KIEHE K6 30 min, 4R
JETE 96 FLIMERIEFAR R MIF #E4T 2 fF sty
FERRE(1:2, 1:4, 1:8, 1:16), FHREE R 4 fLHE
5o 1E EIREFLNINA SRR B R i 2
(200 TCIDso), R5IGE T 37 °C. 5% CO, 5 5%
FETPVERT 1 hy o [ EE R0 5 X RECRIT IE 240 Jf ot
W, HA 2R 4 IR % B 200 TCIDs (26 7) |
20 TCIDsy. 2 TCIDs. 0.2 TCIDso (A9575) 4 4
AR 0T B ;) PBS DEIAIML 3 YK, SRIGTE
i 96 FLHR 70%—80%AY 41 IE A FLAIILA 100 uL
- IR AW, BT 37°C. 5% CO, B 3744
YER 1 hy WEERUE, FRALhik, PBS U
T3 U, BEFLINA 200 pl ZEH585 55 3 (7 20 ug/mL
JREE), & HWEE, ELER 5-7 d Hid sk e
ARZAN (cytopathic effect, CPE), H AT & LRy
R BB S0% T it LT s T8 e (3 5
1.2.7 fNZAREAR 5

TR SR 5 5 42 RECN M, I FH2h P
I E2L 4 6 3 R R 6 o A O T 4 i
VLo WL 1 10° A1l £ AR B 20 M B TR, 1802 4L
BFREFISLHG A . B OUTTEAN, B B
F 100 uL #&BEAHTIAR(CD3-FITC, CD4-PE #l
CDS8-APC)HE ALK M, A 100 uL PBS %%
PR RS AR, FRARZE 3 A PBS HiRE
) CD3-FITC .CD4-PE &, CD8-APC #i{4& 100 pL.
BRERIRS), 4 °CHREJEHLE 30 min, FTYA () PBS
Z PR BE AN, 2 000 r/min 5.0 3 min, EFF
3, PBS & nhil E 2 AN MG , 1 Beckman
CytoFLEX LX 5L19C #A7 i =N Al i AR A , 38
i CytExpert 3t =070 1 844 o0 ks i 235 2R
1.2.8 [iE PR E F 7K F 42

I 20 M D95 ELISA 32857 &0 46 I %) vk fhe

&: 010-64807509

RESS 42 KJF TR AR B 4% S ie 4l /N Bl 5 T
. & -y (interferon-y, IFN-y) . H 4 i/ & -2
(interleukin-2, IL-2)F1 IL-4 A3k K P (H A5
1 RS U D).
1.2.9 FHit5H#h

i F} GraphPad Prism %4 %5856 5 d8 E 1 7
HH R J 2P (analysis of variance, ANOVA)
WE AR 22 5. & AR 2R Fisher A5k
W8 R R AT ST BT (P>0.05 KoR &
gl o) To i 22 57, *P<0.05 FRn ML 4
eSS, **P<0.01 RR&HEA BEES T
SeZESE, M***P<0.001 Fom %5 4L ) &
Gt E2ER),

2 BRS04

21 EHBRNHIEE

FH BamH 1 1 Xho T BR il ¥4 4% R P 1) Bl % )
Y E4 TR pCDNA3.1-pdRBD-peRBD #17
UEGYI S, 38 2 B W R I L UK o B A TR
SRR, 8 UGB B AIE W R Ay, H
KIS0 A BAR, R/ANA S 372 bp, BN
40 HiY pdRBD-peRBD HIKILEH , K/hN
951 bp, HHUHAHAT(E 1B).
22 FHERWMREAERFEE

4 R e ExpiCHO-S 40, 4% i JE
LI ER SR 10d 5, BB R 3R g
W, ZEHENEN AL EAEN, T
SDS-PAGE 43#7, 7% Hh 2 i Y (i b ol Il — 4%
ifr i HE A R0, B mKNAR
43 kDa, SHU—Z(& 2A). H T iH—HHE
A MR, 5390 H PDCoV BH# il i
1 PEDV FHYES L% % pdRBD-peRBD fill 5 25
AT RPEED IR S . 45 REH], MAEAAN
{LRE#E PDCoV FHMEME MIE A EERE PEDV
PR 5 1038 PR R (B 2B 2C).
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Da M 1 2 kDa M1 2 kba M1 2
250 — 250—
250 —|
150— 120 150—
100 — v 100— 100—
70— 70—
70—

50 50— . e
G 40—
40— w B gy
35—

35— 35—
25—
25— =
20—
20— -

25—

1

- 20

2 pdRBD-peRBD & EBMAHE5XE

Figure 2 Purification and identification of pdRBD-peRBD fusion protein. A: SDS-PAGE analysis of

pdRBD-peRBD fusion protein. B: The pdRBD-pe

RBD fusion protein could be recognized by PDCoV

positive serum (lane 1: PDCoV positive serum; lane 2: Negative control serum). C: The pdRBD-peRBD

fusion protein can be recognized by PEDV positive
control serum).

2.3 pdRBD-peRBD Fi&EHBE/NRIKA
FS T SKEEFEFERE

T ¥EAE pdRBD-peRBD Fif 545 F/E 0 l1
BARLREETE BTy, XN T T iR .
FE I, (H 114 ELISA J5 46 g4 28 (1 AE /N
UK P9 75 S 1 e SR BLIR OK - . S5 R B,
pdRBD-peRBD il & 8 FAWI IR s J5 55 14 K HP
BT T R RRR S 1gG Bk, 7E5E—wom
SROEN , PLAOKEA BT TR, 5 PBS XA
FIEL, Siiaf 22 30 B3 (P<0.001), A [EF| &
AP AOK - B A B 24 5, B 10 ng 14
32 1) 1 R AT 3k B e 1) B g SR (D 3)
2.4 pdRBD-peRBD RIS EHAIESHK
S AR AR

I T30 2 9 45 - B ML 75 %) 1 9 T R i 3
PR, 459 58, pdRBD-peRBD fli4 i
MRS T E/AKFR PDCoV HHRIFiA, kS
T 7K PEDV HR ALK, 5 PBS diAH L2257
1 2(P<0.001), {HAS [R50k 245 e A4 oK -
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serum (lane 1: PEDV positive serum; lane 2: Negative

AW 2 5:(P>0.05). Hrh 10 pg 74l PDCoV
HRFIBUAH 1:179.25, PEDV HAIHiA N 1:141.21,
20 pg 4 PDCoV F1 PEDV HFILIA K
1:255.30 F1 1:222.50, 30 pg FIH&4 PDCoV #
PEDV HAIBLIASK 1:230.00 71 1:174.13 (/&1 4).

folokol okok
I
20
skesksk » a °
~ — &¥%: Swem
&0 o v . a
2 15_ o W m
N ]
ﬁ i?A e10 ng
E10F v 20 ug
=
g 230 pg
T 5L o PBS
m
MAA XL B & . W
0 14 28 42

Days post infection

3 pRIFEPERRMY 1gG fikk T

Figure 3 The level of specific IgG antibody in the
serum of mice. ***: P<0.001 (extremely significant
difference).
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—_
<
1
*
*
*
*
*
*

2310 pg
mm 20 g
=30 pg
IPBS

- = =]
T T T
f

Endpoint titers of 50%
neutralization (log,)

[\
T

] ]
PDCoV PEDV
Neutralizing antibody levels in serum of
mice 42 days after immunization

<

B4 /NERIIEFOGREE

Figure 4 Neutralizing antibody titer in mouse
serum. The results are expressed as the X+S. ***:
P<0.001 (extremely significant difference).

2.5 pdRBD-peRBD & ERHIFS =4 A
T & L

JH U 2200 e A A D /) Bl ML 9k 2 400 e o )
CD4". CDs' T 4l F 4L, ELISA 35 x4
/NEIME H IL-2, IL-4 Fil IFN-y iRk KF,
45 R OR , pdRBD-peRBD Fili4 75 [ f 2 28 th /s
BB AR IR C AL i) CDy " CDs™ T 4 5 L3
E T PBS XHE4H(P<0.05), ARIFIHAHZ
) 22 A .3 (P>0.05). M7ERZELH CD, T
g5 ST CDs” T 40ME(& SA. 5B).
pdRBD-peRBD fif 5 8 155/ 4 1 IL-2 ., IL-4
Ml IFN-y MRBKFEY B E ST PBS xfiddl
(P<0.01), H IL-4 ) EFKVim, Z55&
B2 (P<0.001) (& 5C), %84 pdRBD-peRBD il
HEOVET T A A0 5% S

3 W54 #®

s B ] 51 NS e 2R, 7F
2 20 G, B ARG EEAS BT BE, 7E ALK
2B KT 2R YR RIFAT, % AN MdHEE
B R X T TR B A R R
Wt 3 AL HE AL S5 1 K 2 1 AN 55 9% T DA ROH

&: 010-64807509

RUGSEIN T RS, SEI TR i 2 R
BLPEW . RXIRPE 1 (DNA 21 il RNA $211) . 9K
BTG A T g KT R T
N BER SR ARG L
&, BHAA SRR R S 1 B U N A
Bl o AL, RIS AR R T AR R
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Figure 5 The characteristics of cellular immune response and the expression level of cytokines in serum of
mice 42 days after immunization. A: Flow cytometry plots showing the distribution of T lymphocyte subsets
in the spleen. B: Percentage of CD;'CD,"/CDg" T lymphocytes. C: Cytokine contents in the serum of mice.
The results are expressed as the X=£S. NS: P>0.05 (no obvious difference); *: P<0.05 (statistical difference);
**: P<0.01 (significant difference); ***: P<0.001 (extremely significant difference).
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