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O MEIFRBORS T KAFAR F I EE R ALERAHRALET NS, 54 FFE
AR R IZR R AA RS, A OGANBT FHATLEFENEIRFFIREFHL
HB B ARG E AR E;, BZIANBT TR RS T 2ZAFFHE—F RGN, 25
KFAZARF G A POR. EFAAREL ST ZMHFRoHE, B2 TEHFLENH
AAT VM5 J7 2 (porcine epidemic diarrhea virus, PEDV) R ) m'f??%d’?% &, AIRAZFEHATT 2
EANAFRRFBRIFFRRR. LFERE PEDV AR HATT M 28 %R 2.
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China’s “inviting in and going global” policy supports
Sino-Netherlands collaboration in the construction of
high-level research platform of Animal Virology

LI Zhen"

Institute of Animal Husbandry and Veterinary Science, Shanghai Academy of Agricultural Sciences,
Shanghai 201106, China

Abstract: China’s policy of reform and opening up has created opportunities for the vast
number of scientific and technological personnel to learn the advanced theories and
technologies from other countries. The author and his team are witnesses and beneficiaries of
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the policy. This article first introduces the author’s experience of going to Utrecht University in
the Netherlands to study advanced theories and techniques of virology in his early career, then
introduces the process of leading the team to exchange and cooperate with Netherlands
scientists for building a high-level scientific research platform. Through cooperative research
with Dutch scientists, the author’s team established the world’s first reverse genetic
manipulation platform of porcine epidemic diarrhea virus (PEDV). Leveraging this platform,
extensive and in-depth research has been carried out, yielding fruitful results. Finally, this
article reviews the recent research progress in PEDV and makes an outlook on the future of the

research field.

Keywords: Sino-Netherlands; collaboration; Animal Virology

KRR, B I ic 2 3RA 158 — H IR 5F
AR E S B 25, TH PR IR I T [ 55
B SRR AR MRS o B —RCFE Rk, TRT
WERAEIE, b R, aFi
Kz AR, iR B B O R AT
FEP N T AR S W X OO AR R, oy
T KRS E R RITE &, #E R
A FE B AT BRI AT BA o {ELIE € oA P i 4 )
BIF 50 H4EZER, BB — T 3 2 &P
BN SEAE S AR AR A, 0 S A KR
WFF- 5 AR 2y, 00 AH ST 58 U EA T 1] 28
ZiE Y,

1 MHREWHRLSETZE”

5 0 1 <A 4 A 22 [ ——1ip 22 X FR A I 5 |
M 20 22 90 AEARKITF AR o 1993 47 fif 245 Bl
A VeI H (Netherlands Management Cooperation
Program, NMCP)#CH¢ T, FeRE R 2254 %
% Mike M. Veldman 7E L AR5 7482677 0 At
AR 22 A AR 7E K 3k AN, i 52
5 EASC, ARG RA R ORERZ—, B
VAR 1 323 I 1E . 1999 4k B TAE
A, B TEBR R E R I bl sy, 3
HZZ AR ERE T far 224 7 57 H B b

2004 4 8 J, FHEALT 22 B R SR

% 2B (Faculty of Veterinary Medicine, Utrecht
University) & 4% %5 Fl 4 % &R (Department of
Infectious Disease and Immunology), TEJH 55
#B(Virology Division)™# > & F4F . %M 8%
RN R R E, A . B
N GBS A, PR 2 24 e R0 8 2 K
Peter J. M. Rottier Z %4 F . M5 EEB2=K
P.S. Master %G VELEEIPR BB Sad T R4
J 7% (mouse hepatitis virus, MHV) S5 Ye 1 15
RSG5 1 S ) B AL B E R e, RS =
BF IF (B B E [ Ah B AR 2P R R £5 5 A
(severe acute respiratory syndrome, SARS) (|& N
PRAE S RY fili 58 )y 1 WA= B, PR B BRIz It ol
SARS-CoV. L, Rottier ¥z = REWT
FHZ R . R E S, FINA MHV
NSRBI HLEA ST o 31X TR ) A T B
s s B E T Bt 58 MHV Rl 2s
DRIAN [7) B 2 9 7 5 ok 1) 40 0 0 1 A7 A 22 5
X LI 22 S 1) 23 HIL ] 2 e ) T sk e R
BF MG ) 25—k [ 3

AR ] TARWIN] , 7 F2EH Cornelis AM
de Haan 81— Mgy, PRIFRIF UG X 527 55
B RN, JTI6 — P i Aty Fe A2 45 b 5
B, BEADIRENEEY), SCRIT SR H I
Fo BRI TAE Z AR FRATHE I 1] 2 402 0 27
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SERRISCHRIN . T, FRIFAR IR S B
FERIRE T PTAE . (HRCRAEEL, FRUnl 3] T Lk
%, ORI TAER M LR, I8 —k
4 “cultural shock” (AL ), XF B AR FIDRG #ft
AT T, A SR = [ S i 2
REZLSTH A, BE2HIEERR, HRE
SEMGTA BRI SF AL, 58 TAER
NGRS TS5 WX 5T B AR 4331
F 2005 4F 11 FH12006 4 11 J] 7€ EPR2EARHH
Journal of Virology & ! i@ 1 X Wisf o1 A1 4
BT MHV F)fE 2RO i SR (1 D RE SR,
XJE MHV 29448 F40MBLH R 30, o k3L
etk B e IR R IRE T EE S %

FEff 2225 ) B R, FR T TR E WS
P8R, ZAIRTT B2 R H AR5 Ty W)
T BN 3, S s AR T BORN S A R
WAL AT OR300 5, BHRERR 45 [F] B 67 353 5
I A B, AN TR AE R S BT AR AT A
PRERANE % . &R0 . 2500, 5190,

L SEI AR SERAA £ AR TTEIC AN, HF
5 LR ERFAEHHIHE” (brain storm),
I = T3, 1R A B AR Al Y K
o BAELIEAJLRES, WEBETHE 1)
RAE, BAFE RIS, RS LR,
SRR EHN T ARG S Ih B Z PR,
SE E IR — AR VU AR Janeway &5 4 M
Immuno Biology, At 7T F %53 S50 25 [/ 2F 19 44 7
RS, W TR, PR
L ST AERTE (K 1),

ENR R ZI A SRR SOR S e . 5
FRE IR IR 400 4R s, S ANZEER; 1
YiEEA Z AT, Vr 2 B AT 1Sk
TORL. BUFHA L bRAS L AR R AR AR TR
W, ZMETLLA RIS, FARRE—L&
SCERARAL, I —SeRL A S R R SR
AR A R SR FRVE I B R 4y, R
TR O R R 0 R 35 2 AR B T R 1 K2 S Ak
ok, RAEX.

1 E=XREFIRAENES
B[RS B Tl 5 Fp TR 44 B
Figure 1

A: 2005 4F 1 H BEF I SOR B IR A BON R A I E 5.

Memories of studying in the Netherlands laboratory. A: Group photo of the virology division

in Jan. 2005. B: A title page of Immuno Biology with signatures of lab members.
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2 AMEZE T PEDV R A BBl

\/A\
=

2005 AEp) Il [ )i, PRIk ] A R B
HETTBUMN S AL 518 BT 4, #1F Rottier ZHk
WS I AR AL 5546 (8] 2). A,
I INE % B[] Rottier AR A AT S ER R S
DR R AT i 24 A ] BATE RIS A% G 1 15 W 28 6 B
(transmissible gastric enteritic virus, TGEV)F1%&
WA T NE 15 % B (porcine epidemic diarrhea virus,
PEDV)iX 2 Flf& etk 85 . #H %% F TGEV,PEDV
25 3 [E IR A0 36 LAY 01 R B D T L % RN
AN ) T 0% A 4 24 ml 3 ke, (HA) AR AT A8 B 5
&, R ERETRIR 90%LA o i TRIEATRE
TR RIEAN KRB G INAT , %00 B 1 EL PR
FATAN Rottier ZLAARPLAE e ilinfeni b, T
PEDV 35 R TR v S S 23 BIL A5
2008 4, FAT /A3 F T UM Y [ bR VR
H K ff 22 8 7 R Bl 2% Bt (Royal Netherlands

Academy of Arts and Sciences)Fl 4% 0 H 1Y 57 -
G VYRR T E H AR AL PEDV W [0 1AL ek
Vi ik, REARHE . FHEEERNFFHT
20092011 443 b fif 22 S 00 % I Jre ik T Y
S0 3 AR IO, THE 2012 AR
3L TR RNA 2 S HEAL R PEDV B i {445
V-6, R A RTE 2013 455 8 B4 8 Y
PLoS One"®, | X Bl b AR #4185 J1 355 W &
2 PEDV . il i PERL B SEPRFS 07 L B i 3 R
AWEZ PEDV, UEH] T PEDV R4 Py 4514 3
HESI LR AT $8 40 &% PEDV {E R ZMEIE R %
IRERAAR R AT REYE

XIS ER R BUREA T PEDV S ] 35t /%
EAEBOR R E PR 1, RIS 4m3RATT I Py 141 BA
PR E ST 0] B PR AT . AR RN B T I
THRF, 42T T RHRE 1. Rottier ZHAE H faf
LA TER TR 1, 283K 2011 4ERE« BT
HE 24085 (F 3). XAUE Rottier 2821~
NBSRE, WX A G R PO ST IA AT .

2 HREWNAFEMERZR A:2008 4F 11 J] Rottier HFEK Ll KRB 22 AR I F A4 B
2011 AEAEE (i A )R 5 B AE# 2 — R R IE T (hr Ae S)TE AT 22 S8 SR B B e S S
ECIE ey 2

Figure 2 Academic exchanges between lab members from Chinese and Netherlands sides. Professor Rottier
made an academic report in Shanghai in Nov. 2008 (A). Group photo including the author (standing the third

from the right) and another Chinese collaborator Chunhua Li (standing the fifth from the left) made in 2011
in the lab of Utrecht University (B).
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3 Rottier EFHIF T LBHAE=ZLGE”
Figure 3 Professor Rottier was presented Magnolia
Award in 2011.

3 FHASETEH45KEMN PEDV
%% KAz Z LB A R

2010 4R 5 K1 PEDV S5 25 i AL 55
Wb Y T PR AT . BT IRATR
WFFRIER , SXURRETE B s S s ak s ™,
I, FRATH A B AR EGEF & BRI e
SERE R B B LR ST o FRo AT R R AR
TR EPRAESH, DEER A RFRLE
& BT R AR T S BOCSETH . B
FHIX A~ et PEDV 3 R 41 241 5 AR & BUS
T—RHVFGE AR, WPEAT TG A TR S
TR R, JF iR T BRI R S &
S ERAMERR, W T HE & ORF3 78
PEDV Y3 FE 1 2 vh R HEAE B PLEE, A
ORF3 &5 [ A gk A SR Y 4 i 4 3 14 42 (exocytic
pathway) I G2 1 38 1 300 1] 200 8 T A1 2 120
FEIFEO12), $7R T PEDV 485 378 I 116
S AL, KBS B3 AR U ATl
PEDV HJAE40MiE N, DR13 BbRARUR Y Vero
AR, 2R IR NG PR 43 s s AR A o 4 Ff 5 77
PE PR AL TR R R RS W, Fefi e
PEDV [ M & FEHIALEST 254 dstio-17]

S B A8 S AL U A O AT T IR AR E S
Rottier ZH2 N X LB R4 4L TR 2R Bl iy
B, BHAET, BAFER ARZ AR 51
AWF5E PEDV ML AL, DL Z5 b &
R s 2 1 A AL

J T RBHE ZH AR A RS RIS K
685, 2017-2019 4, B EMES]#E Rottier
A ISR T & 5T 51, ARSI =
AT 2 A B2EARTE T . Rottier #EAUCK T
M TAE, AOHERRHE A ST T4 EE =
BRSNS AR B A et 1% 8. 2019410 1,
S T BB FE AN R KRS 2T
Pt A N R ALRIE R 70 FRAEEPRE R Fr
23D K T B ) SN N A i B B
N2 G E; 2019 4 11, fZhn 1 <5 —
K= ME RS ER SR H MO R A AR
2023 4F, APy b I AL P B R 2
Rz 5, S B = i Ak e skt
o WX TGS, IR T Rottier FHZ X H [E
BHE . BE MU TR, WA BT iRk
SCAL B L L

4 PEDVHIRMFTEHRERESE

[ 2010 4F H P78 5 PEDV 224k I 38 i 25k
JERE LISk, 2 Z M EREBEA T KEA
JIFWA F1364T PEDV WA SEMFSE o TERN B4 15
YTE L RIS RYALE L RO gL
PREE Ty B TAR KR . H e iy ik
FFELAT 3 N5 .

(1) BFREHART-Be 28 B 7 AT 1A 1E R
BAEE S B9 EE T RNA H 4 Y Fe ) AL 1/ R 4%
PISL, A H AT T 3T BAC 2R M) LR
FARIMNERN) PEDV ) it G2 H AR 20,
XL F AR 5 B AR I T R LS A RS
FEAMDIREVISE, NEINRE AL B PEDV 1)
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BOR AL LA KB B v SR A 1 S RO 4
7‘%%2&1-[21—22] .

(2) PEDV Gy pif-FLAR-1gA HhELE M4
H T S B RS A 1 s i R L B P 1 g
AT DA B UM 2B 43 1AV Tg A (secretory
IgA, sIgA); sIgA BH) A A7 4 B AT LASRAS 41 %t
W B S B S R . RS2 R SRR Y
BRI, 1 RTS8 A5 TR A i PR AR
B Ty 222N H B AT K W5 RITI PR 55 i
HEWTZ IS B WE . F SR AR 4 1 3R B
AU HE PEDV 2 i JC £E & iR A0 221X %5 1 )7 1] .

(3) MEET B FREARN B EIHL . N
PubMed 6’5 PEDV 73 B 15 37 (1 SCHRA T 600 J 5
TXREAHF Y 4 5 31 K o B A5 1A S A B 355 5% 1) 9 2
P X SEF ST BORAR KRR B T LAY
PEDV {RSMEFHMELIE N AL . U1 Oka %52
AR AR . BREEOKRAG
(tryptone phosphate broth)ZH 53 M\ 88 13ilfei K H 6k
ot 9 AREEME A ILIASNE SR EER . Ge
RO B TR R SR Vero Y B IE A 11k
J& 15 (porcine epidemic diarrhea, PED)J % 43 &5
2 #k PEDV. XS5 B HOR IO Ak hy
PEDV i 5Ll 5 Al w il S 4t 7 DG B i A= )
kL

AR 10 420k PEDV BFSEUAS T i £ %
PSR, L B4 ) 2 3k 2 B SR TR AR AC
4% PEDV. PED 132 WL Il & iy 56
PR — . DBk AR B L = R A
B, 7R ET RS N IS S LT,
56 W 1B -FLRR-sIgA BRI B 0 2 1l
PEFHIE R ORAP AT 2 B 3B VI AE 55 o FE3X 7 T
VFZ W AT BN C 2 T AR G-y 2307, Hip e
A NI I 5 2 38 3 e ) gt A5 2 - B o8 A8
Joa 2 5 R P 9 F R 5 HE P I, v A 8 92 1 e
JEPEA R B RETE T sIgA AR IR . 80 i

A BA B TR LR AT 28 B g e
[ B S8 3L A A AL T BAHRAS: T 2k 21 1t 55

SR RIRHIP AR, S 1 BRI R F 5

K-, R B IR T T AR R DL, IR

T N R AREL T AR AUACHT . AR IR K

i BRI RN, B L, IRk

BT BRI, OB HRTRY H Rt A BR

TRIXEZHMIX, “TEIEAR B R

M BRME 5, ZIOEER, Bz, &5

fr . Z IR E PRSI -5 A VR s 52 T 5

FHECA 2 T S B i g i) B A 22—,

WA B TRRRE 24, U R4 3 X

SFARERVE DR, fe gt AN R] [ 5 0] i 2 55 S5

JEE, SEHEASE Z A T A AUACE

T 2007 AU YA il )5 & 2

WAE T (R ) B, (e am

2 ) A 0y 3 A e R ) R v SO D

Zoid 50 R RIRE SR AR AP T TR

EWGS TR, I T 2024 AEAE T ERL

F A ) L BAT B ) Y o S R A

Ho XFFaARTIm S, EERaES s

THY T E PR ) R 2@ iez —, EHTIR
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