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Development of flow-based assay to screen antibody dependent enhancement (ADE) to

EV71 for hyperimmune-IVIG preparation
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Abstract

Hand foot mouth disease is infectious disease epidemic worldwide especially in Asia and Southeast
asia. This disease usually affects children under 5 years old. Coxsackie A 16 (CA16) and enterovirus 71
(EVT71) are the common causing agents. Clinical presentation is usually mild and self-limited. In some
cases, severe and fatal conditions may develop including aseptic meningitis, brainstem encephalitis,
pulmonary edema, and cardiac failure. Currently, there are no specific therapy and available effective
vaccine. Natural infection induces specific immune responses including antibody and cell-mediated
immunity. Our previous study in six severe EV71 infected patients who received hyperimmune plasma to
EV71; all of them had good clinical responses and no any neurological sequelae. There some reports
suggested that antibody-dependent enhancement (ADE) could be detected in some samples and would
limit the usage of hyperimmune plasma. This preliminary study would develop method to detect ADE of
EV71 by flow cytometry. We successfully developed flowcytometric-based ADE assay, however we could
not identify any samples showing ADE phenomenon to CA16 and EV71. This assay maybe used as screening
assay to identify potential plasma would have adverse effect for hyperimmune plasma and also apply for

screening plasma for hyperimmune intravenous immunoglobulin (hyperimmune-IVIG).

Key words: EV71, CA16, hyperimmune plasma, neutralization assay, antibody-dependent enhancement

(ADE)
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UAINITTULTS ImammwaqkﬂﬁaLﬁwmﬂﬁqwm ﬁﬂﬁmmmamwmL?J'aﬁmumé’mav (aseptic meningitis),
AuaNesdnLay (brainstem encephalitis), avdesuaniitisiesainsyuudseam (neurogenic pulmonary
edema) Lazszuumladuian (cardiopulmonary failure) (5)

aneugvee EV71 fiszuraluudazUszme azvhliiineinisvedsaiiowinuiniiuansnety wu EV71
subgenotype Cda 53&lfﬂumLméf’]ﬁzysumimﬁaL‘VTTUWﬂiuﬂixmﬂ%uuﬂuﬁﬂmg Lwiﬁé’mm'ﬁmaﬁvbiqqmmﬁfﬂ Tu
UseLneauLnsn EV71 subgenotype Cda Lﬂuﬁwaﬁ’uﬁ:ﬁdﬂﬁlﬁmkﬂﬁaLﬁwﬂmﬁqmmlﬁ EV71 subgenotype B5 il
nsszuinmnludsemauade uay liviu dmuineliiAnenisunsslstfoslulsemaliviu anetusues
V71 fissuislutssmelnglud 2555 ty wuin subgenotype B5 \Hudiulug) wazwu subgenotype C4 ¢
U4 (6, 7) LLﬁﬁdﬁﬂiﬂmiﬁﬂuwEJ’]%ﬁ’]LﬁﬂVHJSSUUQﬁﬁMﬁJuGiE] m'iei"lLﬁuiiﬂLLaxmmsziwaﬂiﬂmﬂr?jya EV71 1
geladaiau

nalnnsiaude EV71 luwad Sudusienisduiusisulreceptonfisnmesiode EV71 iy human P-
selectin glycoprotein ligand-1 (PSGL-1; CD162) wag human scavenger receptor class B2 (SCARB2) Judu 3
frsusnantuduiianusumneivdiuvedusiulasadne VP1 (8) wy @ amino acid weslusiiu VP fums
7i 144 uag 151 nuirdanudrfysenisduiusening VP1 uay SCARB2 UuAawwad (9) wagainn1sanuiseuin
Ingndsluiananuinisulsiuvesdy VP1 g1afinnuiadestunisiinlsaiiewiniuinsaufueinisnisssuy
dszam (10)

{J%ﬁ;ﬁué’diﬂﬁmi%’ﬂmﬁﬁwwau%ai“ﬂ%uﬂadﬁ’uiﬁﬂﬁaLﬁﬁﬂ'}ﬂﬁﬁﬂizﬁw%mamm%ﬁﬂ 519 uUMsAnY
Aslg IVIG Iuﬁﬂwﬁﬁmﬂ’ﬁya EV71 ﬁﬁmmsqmmaaw}ﬂuﬂsxmﬂl&’ui’u ‘W“U’J"Iﬂ’]EJ'Mawﬁl“Uﬂﬂi%ﬂ‘iﬂﬁ?ﬂ?ﬁlﬁgﬂﬁ@ﬁ’]ﬁl

v
o A=

finansnevausamnndtinuagssuugiduiuavu (11, 12) way dseaunsfinvnaraunlaanduiaaladinuas

VIG PwSaulaannuldniu feendeluiussuinvedlsanuinnanauinse IVIG #9nanl @a1uisaannisanie EV71

Tuiwadld (13) esdaduinad Fadufinvesdwuninlilddudalulnaydunimasadensn (intravenous
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30 30
20 201
<10
101 101
0 0
40 8
- 20
201 44
104 24
0 0
30 15
201 104 40
101 54
0 0
g5 20 8
= |
d, 154 15 6: 80
(8] 10 10 4
© 5 — £ 54 21
3 c 15 1100 1/500 1/1,000 1/2,000 C c
(&)
“q_) 30 25
c 204
) 201 154
o~ 160
101 191
5.
0 0
30
20
20 151
104
320
0w sw /1,000 112,000 0 T -5
25 20 6
204
151
151 S e 4 640
= 101
54 51 o
T e oo "Toasy fwmaommow
¥ \ Q \) \) \) \
W O R Sl s R
AN N N

Serum dilution

U7 4 wan1vnaeu ADE wisnguauna NT titer fialada CA16 anevius Bla lngvihnisideansdsu
vaseranadiasidu 1/5, 1/100, 1/500, 1/1,000 waz 1/2,000 wauiulisa EV71 anemiug B5 uway Cda
uay CA16 aeviug Blaunan 1 dalusneuduadlulwad THP-1 fignnszdusie PMA Undufu uas

TansAaienigluwaacie antibody pan enterovirus wazinlnainiadalaladines



7. mylATziteya
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wuuUnf Fedodlinismaasuuy nonparametric logld Kruskal-Wallis test d@1v5un1svngou
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MTLENINANTIARNTIEEalRs  LilevadeuuauRusdlamesnligvsdudinisindedeiteloumnals
Taifaduau 3 anevug $1uam 100 e

NT titer
No. EV71 Cda EV71 B5 CA16 Bla
ADEO0O01 <10 320 160
ADE002 <10 80 80
ADEO003 20 640 320
ADEO0O4 <10 40 80
ADEO05 <10 160 80
ADEO06 20 40 80
ADEOQ7 <10 160 160
ADEO08 <10 640 320
ADEO09 40 160 160
ADEO10 <10 320 160
ADEO11 <10 <10 20
ADEO12 <10 <10 20
ADEO13 20 20 20
ADEO14 20 40 40
ADEO15 <10 <10 20
ADEO16 <10 <10 <10
ADEO17 40 20 <10
ADEO18 <10 20 <10
ADEO19 20 <10 40
ADEO020 40 <10 40
ADEO21 20 20 20
ADE022 <10 <10 <10
ADEO023 <10 <10 <10
ADEO24 <10 80 160
ADEO025 <10 20 40
ADEOQ26 <10 <10 <10
ADEOQ27 20 <10 <10
ADEO028 20 20 20
ADEO029 <10 <10 <10
ADEO030 40 <10 <10
ADEO31 <10 <10 20
ADEO032 <10 <10 <10
ADEO033 <10 20 160
ADEO34 <10 <10 <10
ADEO035 20 80 160
ADEO036 20 80 160
ADEOQ37 <10 <10 <10



ADEO038
ADE039
ADEO40
ADEO41
ADEO42
ADEO43
ADEO44
ADEO45
ADEO46
ADEO47
ADEO48
ADEO049
ADE050
ADEO51
ADEO52
ADE053
ADEO54
ADEO055
ADEO56
ADEO57
ADEO58
ADE059
ADE060
ADEO61
ADE062
ADE063
ADEO64
ADEO065
ADEO66
ADEO67
ADEO068
ADE069
ADEQ70
ADEOT71
ADEQ72
ADEOQ73
ADEO74
ADEOQ75
ADEQ76
ADEOQT77
ADEQ78
ADEOQ79
ADE080
ADEO081

<10
40
20
<10
<10
<10
20
20
<10
20
40
20
20
<10
<10
<10
<10
<10
20
40
40
20
<10
<10
<10
<10
20
20
<10
<10
20
20
20
40
<10
<10
<10
<10
<10
20
20
20
<10
40

160
20
40

160
20

160
80
20

<10

<10
<10
20
20
<10
<10
20
<10
<10
40
20
80

160

320

320
160

<10

<10
<10
<10
>1,280
20
<10
<10

320
40
80

320
20

<10

<10
20

<10
40
20

80
20
20
320
<10
160
80
<10
<10
20
40
<10
<10
<10
40
20
<10
<10
20
10
320
160
320
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20
40
20
40
<10
640
20
<10
<10
20
40
40
80
20
160
<10
20
80
40
80
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ADEO082
ADEO083
ADEO84
ADEO085
ADEO086
ADEO87
ADEO088
ADEO089
ADE090
ADEO091
ADEQ92
ADE093
ADE09%4
ADE095
ADE096
ADEQ97
ADEQ98
ADE099
ADE100

<10
<10
<10
<10
20
<10
<10
20
20
<10
<10
20
20
<10
<10
<10
<10
<10
20

<10
80
40
80
320
<10
<10
<10
80
80
40
20
<10
<10
10
10
160
320
<10

40
160
<10

80
160
<10
<10

20

40
160

40
<10
<10
<10

40

20
160
160
<10
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