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Emerging viruses such as Zika virus infection is an acute infection caused by Zika
virus, mainly spread through mosquito bites, the first isolated in 1947. Based on
genotype divided into Asian and Africa genotypes. In recent years, there were many
cases occurred in Americas and Asia. Taiwan currently has four confirmed cases were
all came from foreign. West Nile fever is an acute infectious disease caused by the West
Nile virus. The virus was first identified in Uganda in 1937. The virus can be spread bite
humans or from infected blood transfusions or organ transplants, and even spread to
infected mothers via the placenta or breast-feeding children, have reported spread
through a careless handling of laboratory personnel infected cases. These emerging
viruses of clinical symptoms is very similar to general viral or bacterial infections and is
not easy to diagnose determination. Therefore, this purpose of this study is to analyze
the recently Taiwan's emerging virus molecular biology and genetic analysis. To
establish the emerging viruses and multiplex gRT-PCR for detection system could
detect emerging viruses such as Zika virus, Chikungunya virus, Dengue virus and West
Nile virus infectious diseases in the shortest time, and to improve the sensitivity and
specificity of the detection system, there will be helps to quickly detect the pathogen of
infectious disease, and implement the corrected medical care, surveillance, prevention

and control policies.
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“t 3 3 Flaviviridae #* > Flavivirus % » i A F13) % % A & &4 Ae
A ;:ﬁ d 3 % paix (Aedes aegypti) %2 v 4 madx ( Aedes albopictus )
ST (o BB 5t 1947 £ f T iE -t AR chjaie B A e e 2007
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(Dengue fever)& & & ) & # (dengue hemorrhagic fever) - &k ik 4ci 14
BB P BT FEEMERA C BREANE AL B
EAT P ERFFAR R M D ES o mE B N B2 i Z 0 R
BB E T B o A RURFAAE 2 TRV HTo S #d 1998 # #
32017 # 11 7 ¢ = R 3* 78,612 bIAL T b ¢
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1. &4 %k
Bk p s ERANEREA RS S50 Bl A R R
iﬁﬁaﬁﬁﬂm%%%%ﬁ%%ﬁ%ﬁﬁ}&ﬁﬁ*ﬁo%@@ﬁ@ﬁ
A HR@ACFEHEIRHRE > TULEFEERAER

2. Fd R

}?5-% 2Rk a %% MHp ATCC (PRVABC59 ~ IBH30656 ~ YFV-17D vaccine

strain ~ WNV VR1510 strain ATCC Lineage Il) » ¢ d % % p B % o i 48 ¥
LA~ A R R f])%i & (CK-9700032 ~ CK-9500002 ¥* DENV1-8700828 -
DENV2-454009 ~ DNEV3-8700829 ~ DENV4-9000475) (% 1) -

3. ATE A N pReNAS A FT
Jad hs BEe FER 0 TRl A PR SRR (CSF) ~ R ATE R A & 2 sk
ﬂ?ﬁf}?’q R ixis ?‘r/fi' & C6/36, Vero, HL60, 1929 % ‘m e fk3z £ T > 7-12 X {8 & 3t
ik i—?‘réﬁ?:}%fr v ¥ 0B - M H fRFE 0 4o Flavivirus-specific mAb (D56.3) ~ JEV
group-specific (E3.3) ~ dengue group-specific (ATCC HB114 ) % fad & % k&
¢ stp,u}ﬁsiﬁ' R - & 12 Real-time RT-PCR #& #74 #r2_ 5 f 4 - 5L AT

)ﬁaié\; otk A 4 B R ’A\%ﬁﬂif}ﬁﬁ}ﬁ%ﬁfé » 2 T-25 3 R LY L B

4. 3 Pn '}‘ﬁ"%&iﬁ RNA



2 QlAamp viral RNA mini kit (cat. No. 52906, Qiagen, Hilden, Germany) &
Pogid RNAC RIZL 1% %5 & 4 engps e v E§ e P
Bt R RS I R AP T EE P kA RNA 2Tk
B~ 140 pL Lfa i ’F 7~ 560 uL 7 carrier RNA 1 Buffer AVL » ;& 3 {6 # %
FF 10 A48 o 4~ 560 pL 957100 % ¢ fRiR & 4% 15§t 0 L B3
QlAamp Mini & L > < (6,000xg) 2 “,f}%s;‘fé o 4t » 500 pl Buffer AW1
s @ (6,000xg) 2 “,f}%&;‘fé o i 4¢ 500 pl Buffer AW2 s &< (6,000xg) <
‘f%‘f:’z’ o B s B 1F .o (20,000x% g) 3 4 45 “,/Tffi‘} F R wAI 70Ul B
Ko

. 513 (Primer) 2 5 4*(Probe)X 3+ &7 & =

BNCBIFp & I k325 v 4 'I“iﬁj%"r:‘ri??:)]%i Pipa R 7)o v § }}%-sr R R
TR K E a3 2HESREF > T AFE HENR Y RFE
(Table 2.)

. & - & TagMan = § ¥ R & fF4a 4 F & (Quantitative real time

Polymerase Chain Reaction, qPCR)

i# * Qiagen QuantiTect Probe RT-PCR kit &~ & 3iE®| o & B 40 » 10T 334 ¢
15 pl 2x QuantiTect Probe RT-PCR Master Mix ~ % & 31 & &2 & k45 4+~ 0.2 pl
RT-Enzyme Mix » £ 2 RNase-free Water 48 T 88 4% 25l > &1 4 » S5l &

8 RNA > & 5 % 884 % 30 pl o 12 Roche LightCycler480 Il i& {7 PCR 3 +§



° = 5%k 2. 95°C 15
F (1) 50°C RT £ Jis 30 4 43 (2) 95°C 15 ~ 48 (3) 45 X #5329
S . ]
%k L mE B4 FAM Ay
#)~60°C 60 4) o T AEATE A STIE 0 K D W HA FEFA
7 I
A . oo ’.‘L‘ lL}—*El
SR F A CYS; FE B RF A Hex s 6 L Bpd 4 FAMS A E
) :I;;.q. * 4 s B EL

3 4 HEX o
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1.

/4
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#=

FRATRF HA R RR ~ ATR S L FAY (R 1) PR RS
Miogpd ~Fapd 0 R RRpA 2R HES AFIEIKT - LS
O RIFE (R 2) W pA FRIFE L FAMD A 2o § RIS OY5 )

fe‘?ﬁf/?i F ¥ RIS S Hex; o £ 519:)?3*%45%@; FAM ; i’.?bf}ia-*%%&*

ZIKV TagMan RT-PCR: 12 ZIKV Primer Forward, ZIKV Primer Reverse ¥ ZIKV
Probe (FAM)i& {7 & — [£RI3& (% 3)~ W pl&* (B 1A) ~ RIS 4= F
(B 1B) % X tgd R (B 1C)> S % F M+ :)]%:i I A2 208 A RNA 1
BIHRFLE A 10™10° PFU/mL » 5 7 FE3R A #Ea ¢ _F % & gRT-PCR #r
Fld oA ‘}%‘iﬁl & i+ ),%Jr VR FRR & R 1?5 & 7 qRT-PCR >

FRGEM A fF 57 & gRT-PCR #ri]4~ (W 1D 1E)

CHIKV TagMan RT-PCR : 2 CHIKV Primer Forward, CHIKV Primer Reverse
# CHIKV Probe (Cy5):& {7 & — 1 ipl5& (% 3) ~ W &L 7 (W 2A) ~ 1
RISV ) (B 2B) 2 3 tgd 5 (W] 2C)> 5 % % R Ay = Jm & L ¥ 2] RNA
PR L E A 10101 PFU/mL 20 BF 5 2554 ) RNA B8 5% & 10'~10°
PFU/mL 2 B o 5 7 Faz 4 8 5 @ &3 75 & qRT-PCR $rijld » 12 4 4f

B R E B 2 pA o S LR FPRARE B 24 817 gRT-PCR > K % SER



A s ¢ & qRT-PCR #r#4 (8 2D 2E) -

4. DENV TagMan RT-PCR : 2 DENV Primer Forward, DENV Primer Reverse 1-3 ~
DENV Primer Reverse 4 £2 DENV Probe (HEX) & {7 & — {R[3&(% 3)~ 1R
%' (B 3A) ~ wiplsutEde[F) (B 3B) % 3§ty A (B 3C) > BRAERE
4 5 3% 141 RNA (PR & 107~10° PFU/mL 2 5 % 2 3
RNA 1 p/#&*25% & 10'~10° PFU/mL 2_ B 5 % 3 4] RNA #p[R 5 &
10'~10° PFU/mL 2 ¥ 5 % 4 4] RNA ¥ jB[4&*2% & 10'~10° PFU/mL 2. FF¥ ;

B OFEERAMEE Y AF % B qRT-PCREITHIP » 0 A s FR & FE
0N MEFRREFE HARE gRT-PCR > % EM L 3 7 &

gRT-PCR Fr+#] 4~ (@ 3D 3E) -

5. WNV TagMan RT-PCR : 2 WNV Primer Forward, WNV Primer Reverse ¥?
WNV Probe (FAM) % — (el (% 3)~ @R[ T (B 4A) ~ RIS
(W 4B) % 3if g # S (B 4C) > R HFIMT L RBymd 5 | 3] 48 DNA 1 ]
7% & 10'~10° Copies/well 2. B 5 % 1l 3] RNA f B[#&*;% & 10'~10
PFU/mL 2. B o % 7 e * 8 -7 3 % f qRT-PCR Frfl4 » 12 4 5
SR EE R RpEA > A UEFKREE R R R qRT-PCR > B %

FEF? A ZE o ’F # gRT-PCR #r+#|4 (@] 4D 4E) -

6. YFV TagMan RT-PCR : ' YFV Primer Forward, YFV Primer Reverse £ YFV

12



Probe (HEX) & — f2pl3# (% 3) ~ @ R4&*T (B 5A) ~ # RIS R (F
5B) % Hitgd s (W) 5C) 0 %% FF ;%f&:ﬁ?a-% RNA i P& "2 ) 7% &
107~10° PFU/mL 2. [ o % 7 FEdR A #f s ¢ 3 3% f aRT-PCR #7414 >
AR IR EF BB AR F KR EE S L QRT-PCR Y

|

FIEM A B %+ ¢ & qRT-PCR #r+#|4 (W) 5D 5E) -
. Multiplex TagMan RT-PCR :

(1) i {7 ZIKV, CHIKV % DENV multiplex TagMan RT-PCR > 7 2k % % 1 ip]i&
T (% 4) WRIAMFE (B 6A6B6C) - H ¢ i+ pd I A RNA i 3]
5% A& 10° ~10° PFU/mL; 2574 4] RNA 48 25% & 10° ~10" PFU/mL -
By 2 4 I 3] RNA (1 R1HEE & 107 ~10° PFU/mL 2 /5 2454 3] RNA

PR LE 10" ~10° PFU/mL 2 fF o % & i+ % 135 532 RNA 1 3]

7% 10 ~10° PRU/mL 2 B 5 % 3 54 % 3 31 i3 RNA iRl L% &
10°~10° PFU/mL2 ¥ % & 54 % 4 3] i 3 RNA (P& & 10° ~10°

PFU/mL 2. fF -

(2) iE {7 YFV, WNV % CHIKV multiplex TagMan RT-PCR > F 2k % % i ip]i&
T (% 5) RSt (B 7A7B7C)- 2 7 3§ # I,i’a RNA 1 4% 2

& 10° ~10" PFU/mL > & R %4 RNA f p#&"37% & 10" ~10” PFU/mL -
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By 2k 3P4 RNA B R1H&E LS & 10° ~10° PFU/mL 2. fF 5 245+ 4] RNA

PR L% A& 10° ~10° PFU/mL 2 o
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42 #ipd 2 TP R BEECR £ fAbas £ TagMan probe T 3 v 4 B3R L H

7 € TagMan probe T - > R+ ma ~ By apE s FEREZ 6 T oo

i

% }?ﬁ-‘i‘ PR W] A A }?3-* 10°~10" PFU/mL, A 2 \I}ia-* 10>~10° PFU/mL,

iz

‘A B4 5 1010 PFU/mML(% 6): ¥ AF #ip+ - F L Rpd - M ApHS 2

-

-

w

T HpA R 10°~10' PFU/mL, & R Boma 10'~10% PFU/mL,

T

By 2 omad G 10°~10° PFU/mLe & Rk #-B i3 it 5 &£ F 4R S padasN F BT 5 >

®EPHRII] FAC B F T N REE f RS SR I
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2 —T‘rﬁﬂ}’a‘a&q—}ﬁa#( « }}—;‘54, . };”/\}]—;-54,, . ;_ﬁ_)l%* B E R ﬁg)}%%)
qRT-PCR TagMan probe = /2 c A k¥ # B 5 { £ & - M2 srp A
FHRRIEEA o A KA s B A7 2 5L =0 48 qRT-PCR TagMan probe >
GRS R T BN IEL R E R
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301 Eopd A T2 A

Virus Reference Conc. (PFU/ mL)

ZIKV Asian PRVABC59 9x10’

ZIKV African IBH 30656 3x10’
CHIKYV Asian 9700032 1x108
CHIKYV African 9500004 1x10°
DENV1 8700828 2.1x10°
DENV?2 454009 4.8x10°
DENV3 8700829 1.6x10°
DENV4 9000475 210’

YFV 17D vaccine strain 1x10°

WNV VR1510 strain ATCC Lineage Il 2x10’

2 WHE SRS FEF R RFS

Primer/ probe name Target site Sequence(5°-3°) Position
ZIKV Primer Forward 3-UTR AAGGGARGACTTRTGGTGTGGA 10,077-10,097
ZIKV Primer Reverse 3-UTR TRCGCACCATGTTGACTGTG 10,149-10,168
ZIKV Probe (FAM) 3-UTR ACCKCGCACCACYTGGGCTGA 10,116-10,136
CHIKYV Primer Forward 3-UTR TACCCGGCGTCACAYACCAC 11,161-11,180
CHIKYV Primer Reverse 3-UTR CGACAACCAGTCCCACACCT 11,238-11,257
CHIKYV Probe (Cy5) 3-UTR TCCGCTACGGCGATGTCATGGGTGCA 11,200-11,225
DENV Primer Forward 3-UTR GACTAGAGGTTAGAGGAGACCCCC 10,581-10,604
DENYV Primer Reverse 1-3 3-UTR CATTCCA CTGGCGTTCT 10,680-10,700
DENYV Primer Reverse 4 3-UTR CAATCCATCTTGCGGCGCTCT 10,610-10,630
DENV Probe (HEX) 3-UTR CTGTCTCYDCARCATCAWTCCAGGCA 10,653-10,678
YFV Primer Forward NS5 GAAAGGAAGCTGCACCAACA 8,951-8,970
YFV Primer Reverse NS5 GCTTCCCTTTGCTTTCCCAA 9,033-9,052
YFV Probe (Cyan500) NS5 AGGCAGGTGTCGGACTTGTGTGT 8,971-8,993
WNYV Primer Forward 3-UTR TAAGCCCTCAGAACCGTCTC 10,542-10,561
WNYV Primer Reverse 3-UTR GCCTTTGTTAACCCAGTCC 10,662-10,680
WNV Probe (Texas Red) 3-UTR TGCGGAGAGTGCAGTCTGCG 10,628-10,647

20



cW/N4d  OTXT 2 L5 W xd £ 5 ¢ (sousosasonyyjuiodpu) 4d3 ¢ %% By d ‘I «
9

¥T°0 - 100 - 500 - 900 - 800 - [013U00 arejdwial ON
ST'0 - 81T LEVT 0 - 600 - 500 - ANM
1T¢ ZT9t ¥0°0 - 900 - 500 - €00 - NA
LT0 - ¥0°0 - 500 - .00 - 900 - AAC
200 - 500 - 120 9502 700 - 0 - yAN3Q
1T°0 - S0'0 - 250 Ge'Te 100 - €10 - €AN3d
100 - 200 - G50 2091 S0°0 - S0°0 - ZAN3AA
€00 - 500 - G20 8€'GC 800 - 900 - TAN3A
ZT0 - €00 - 800 - €0C 86'LT TT0 - UBdLYY AMIHO
80°0 - 100 - rANI) - AR 92'9T ¥0°0 - uelsyY AMIHO
S0°0 - 800 - 70 - 0 - 80 G8'T¢ UBdLY AMIZ
870 - €00 - 00 - 600 - €9'T 6T uelsy AM1Z
4d3 i%9) 4d3 %) 443 V%) 443 b 443 %) SNUIA
8004d / Jawid AJA 8004d / JaWd ANM 8gold / Jawud AN3Q a004d / Jawd AMIHD a004d / JaWud AMIZ

M - T EF BT €



(B)

(A)
Viral load Cq value
(PFU/mL) ZIKV Asian  ZIKV African
1.0E+07 16.50 17.66
1.0E+06 19.61 20.59 "
1.0E+05 23.35 24.26 S
1.0E+04 27.17 28.03 i
1.0E+03 31.03 31.35 "
1.0E+02 34.46 34.02 -
1.0E+01 37.33 36.60 v
(D)
Viral load

RNA (PFUIML ) cq

ZIKV RNA 1.0E+06 22.04

ZIKV RNA spike with

ddH,0 1.0E+06 23.45

ZIKV RNA spike with

Normal serum 1.0E+06 23.45

ZIKV RNA 1.0E+05 25.8

ZIKV RNA spike with

ddH,0 1.0E+05 27.45

ZIKV RNA spike with

Normal serum 1.0E+05 27.32

ZIKV RNA 1.0E+04 29.47

ZIKV RNA spike with

ddH,0 1.0E+04 30.74

ZIKV RNA spike with

Normal serum 1.0E+04 30.32

At

n -+ ZIKV Asian Y =-3.5X +41.33 R =0.998 (C)
T g T=0.995

. m

ZIKV Asian

ZIKV Africa

i
fio
2031
2
] 120
8 B
e T — A L | e
G T R T R S T R T )
35, O ZIKV RNA
ZIKVY RNA spike with
ddIL O
¢ ZIKY RNA spike with
[ | Normal Serum
830 o
© [
=3
=2
O (o]
254
8
o
20
3.5 4.0 4.5 5.0 5.5 6.0 6.5

Logqg viral load (PFU/mI)

B] 1 ZIKV Primer Forward ~ ZIKV Primer Reverse ¥? ZIKV Probe (FAM) :&{T qRT-PCR %

FAdT % o (A) W &0 28 2 A) aRT-PCR Cq < (B) %0+ i v 3] er 2t

P 3] RNA e RIR LR (RIS (C) % 4 L v Al & 290 3] qRT-PCR 3 15

- (D) (E) *#-+ ;;]%-_g i :,]%._% n

ok vt pd

B o
(A)
Viral load Cq value
(PFU/mL.) CHIKV Asian CHIKYV African
1.00E+07 13.99 15.26
1.00E+06 17.39 18.66
1.00E+05 20.94 22.22
1.00E+04 24.72 25.93
1.00E+03 28.51 29.83
1.00E+02 32.73 33.84
1.00E+01 36.09 37.04
1.00E+00 38.86 -

& A i F 8 (7 qRT-PCRCq & £

Vg

- CHIKV Asian Y =-3.6X + 39.53 R? =0.999
- CHIKV African ¥ =-3.6X + 40.90 R? =0.998
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Fhuorescence (618560)
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CHIKV Asian

ars i /
e S AP AR A
(D)
Viral load
RNA (PEU/ML ) Ca
CHIKV RNA LOE+05 2023
CHIKV RNA spike
with ddH,0 1.0E+05 20.89

Bl 2 CHIKV Primer Forward~CHIKV Primer Reverse £? CHIKV Probe (Cy5) :i& {7

CHIKV RNA spike

with Normal serum 1.0E+05 20.54
CHIKV RNA 1.0E+04 23.73
CHIKYV RNA spike
with ddH,O 1.0E+04 254
CHIKV RNA spike
with Normal serum 1.0E+04 2439
CHIKV RNA 1.0E+03 27.34
CHIKV RNA spike
with ddH,O 1.0E+03 28.76
CHIKV RNA spike
with Normal serum 1.0E+03 28.43

Anpifon Curves

Foreacence (618560)
8

CHIKYV African

(E)

35 O CINKY RRNA
CIIIKY RNA spike with
AdH,0
30 B CHIKY RNA spike with
® o Normal Serum
225 ™!
g =]
o
g 20 E
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25 3.0 3.5 4.0 4.5 5.0 5.5
Log, viral load (PFU/mI)

qRT-PCR

@ FEATEE o (A) B 2p A I Al 2w ) gRT-PCR Cq (8 (B) Ay = s & I3l

#2743 RNA i pIHEFLE (iRl SULE B © (C) A 27

P
& I 7

& 42 o (D) (E) Ay 2:@% ~ By ;}:Iﬁai;,hgyj;a By ;}:Iﬁgi;,bg A

"4 g2 20 4] qRT-PCR 3 1§
#7718 {7 QRT-PCR Cq &

LB o
(A) (B)

. NV Y =3.0X + 3797 RE=0.997
Viral load Cq value 40 :- ﬂ:::; V= -34X + 36,55 RP=0.99
(PFU/mL) DENV1 DNEV2 DENV3 DENV4 = DENVG Y- 3IX+37.02 R*- 0997

35 N - 33X+ ? - 0.997
1OE+07 1590 ND ND 1428 -+ DENVY Y =-33X+ 3685 R =099
1.0E+06 19.13 16.12 18.57 17.30 g0
1.0E+05 21.84 19.47 21.97 20.79 225
1.0E+04 25.63 22.74 24.35 24.61 s
1.0E+03 29.02 26.46 27.91 27.88
1.0E+02 3140 2939 3077 3049 15
1.0E+01 34.50 33.34 34.32 32.74 L B

Logq viral load (PFU/mI)
(c) 10
g;L‘if:
jom

a8




DENV2

“ DENV4
] 32
© DENV3
i =
= S T
(D) (E)
Viral load
RNA (PFUIML ) ca
DENV RNA 1.0E+06 19.28
DENV RNA spike 35 4 DNEVRNA ..
\gnltzr;\l (i(/j:i& N 10E+06 2058 & Snaine
spike DENY RNA spilic
with Normal serum 1.0E+06 20.16 30 A A Lyith Normal Serum
o
= &
DENV RNA 1.0E+05 22.81 g 25 A
DENV RNA spike o 8
with ddH20 1.0E+05 23.98 o
DENV RNA spike 20 g
with Normal serum 1.0E+05 23.7
DENV RNA 1.0E+04 26.3 152
DENV RNA spike 3 B 2 2 g
with ddH20 1.0E+04 2757 Logg viral load (PFU/mI)
DENV RNA spike
with Normal serum 1.0E+04 27.3
DENV RNA 1.0E+03 30.46
DENV RNA spike
with ddH20 1.0E+03 30.79
DENV RNA spike
with Normal serum 1.0E+03 31.33

Bl 3 DENV Primer Forward ~ DENV Primer Reverse 1-3 ~ DENV Primer Reverse 4 £ DENV
Probe (HEX):& {7 qRT-PCRi&Eﬁf/w\ T2 %e(A) T2 :}rﬁ% 1-2~3 % 4 73] % /3] RNA qRT-PCR
CqiE-(B) % 1~2~3 % 435 j7 3] RNA- (C) ¥ & J5# qRT-PCR # tg ¢ 3 - (D) (E) &
Epd cFEABAMERE FEBEA RS A S FR 7 qRT-PCRCq B L B -

(A) (B)

Apal1(303)

_ AmLIGR) Cq value

- / | meRi() - 40 ® WNY RNA Lineage Y =350+ 3854 1= 0,
\ /4\: - DNA Copies -WNV 2 3, 35384 0.999
(Coipesiwelny ~ Lineagel
"\ WNV Lineage 1 U 3-UTR
mtm\m\;;ieflﬂm | plasmid
pm 5.53E+09 9.54
5.53E+08 12.35
T ssaeer 15.80
I’ HinlTla 1) 5.53E+06 18.98 o 1 2 3 4 5 6 7 8
o 5.53E+05 2292 Log,y viral load (PFU/ml)
5.53E+04 25.86
5.53E+03 29.51
5.53E+02 33.10

5.53E+01 37.17




(C)

Cq value
Viral load
(PFU/ML ) WNV

Lineage 2
1.00E+07 10.36
1.00E+06 14.10
1.00E+05 17.51
1.00E+04 21.18
1.00E+03 24.87
1.00E+02 28.14
1.00E+01 31.89
1.00E+00 36.02

® WNV RNA Lineage 2 Y =-3.5x + 35.54 R?=0.999

(D)
" WNYV Lineage 1
2.400 5 . //"‘"’
;.m0 3 -UTR plasmid DNA -
é 1.600 //
§ 1.200
0.800
0.400
3.00 6.00 9.00 12.00 15.00 18.00 21.00 Q,[Z(;.DD 27.00 30.00 33.00 36.00 39.00 4200 45.00
(E)
Viral load
RNA (PFUIML ) cq
WNV RNA 1.0E+06 14.36
WNV RNA spike
1.0E+ 15.52
with ddH,0 0E+06 55
WNVRNASpIke oo 15.81
with Normal serum
WNV RNA 1.0E+06 17.68
WNV RNA spike
with ddH,0 1.0E+06 19.15
WNV RNA spike 1.0E+06 19
with Normal serum
WNV RNA 1.0E+06 21.48
WNV RNA spike
with ddH, 0 1.0E+06 23.87
WNVRNAspke ) o0 o 23.35

with Normal serum

B] 4. WNV Primer Forward ~ WNV Primer Reverse ¥2 WNVV Probe (FAM) i& =
EEFA T EE o (A) § R ﬁ‘aﬁfafr Lineage 1 3’-UTR " 48 DNA Cloning map = (B)

2 3 4 5 6 7 8
Log viral load (PFU/ml)
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j‘:‘ WNV Lineage 2 —————

(F)
40 o WNVRNA
WNV RNA spike
with d*H,0
30 WNV RNA spike
o with NSNC
= ¢
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= 201
= 4
© 4
104
0 T - . . r .
1 2 3 4 5 6 7
Log, viral load (PFU/ml)
qRT-PCR
o R R

-‘}?&«';tr Lineage 1 3’-UTR " %2 DNA qRT-PCR Cq & ~ # R|#&*IL 2 ;E|]f&ég.]vi$é@ o (C) & R B

-‘}?ﬁ:;tr Lineage 2 :,ﬁﬁfr RNA gRT-PCR Cq & ~  ip|1& L% W R[5 I24=F - (D) &
Lineage 1 3’-UTR %" % DNA £2 Lineage 2 :}?a% RNA qRT-PCR 3 +§ & - (E) (F)

R B &

=

R .%Efff:yfr .

LR/ RERE G L Rpd R L LY (7 qRT-PCRCq B £ & -
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(A)

Viral load Cq value
(PFU/mL) YFV
1.00E+05 12.55
1.00E+04 15.56
1.00E+03 19.07
1.00E+02 22.95
1.00E+01 26.53
1.00E+00 31.39
1.00E-01 33.92

(B)

40

30

Cq value
N
[=]

® YFV RNA Y =-3.6x+30.51 R'=0993
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Amplification Curves
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(D) Viral load

RNA (PFUIML ) cq
YFV RNA 1.0E+05 14.71
YFV RNA spike

1.0E+05 15.70
with ddH,0
YFVRNA spike 1.OE+05 15.88
with Normal serum
YFV RNA 1.0E+04 17.95
YFV RNA spike
with ddH20 1.0E+04 18.98
YV RNA spike 1.OE+04 19.13
with Normal serum
YFV RNA 1.0E+03 2141
YFV RNA spike
with ddH20 1.0E+03 22.67
YFVRNA spike 1.0E+03 2254

with Normal serum

(E)

40 o YFVRNA
YFV RNA spike
with d*H,0
30 YFV RNA spike
@ with NSNC
e s
&
= 20 8
© $
10
0
1 2 3 4 5 6 7

Log,, viral load (PFU/ml)

5 YFV Primer Forward ~ YFV Primer Reverse £2 YFV Probe (HEX) &7 qRT-PCR i §F » {7
S % °(A)% #m+ RNAQRT-PCRCq & °(B) + # 5 RNA i |12 | st 4 ) -
(C) % #7/5# RNA qRT-PCR 3 15 4 - (D) (E) & #p4 ~ F#pI M E k2§ #pd

M & A dfa Fie {7 qRT-PCRCq £ & o
24 EmANZE-(EHRAFIRF)I S F KFL QRT-PCR B %

Viral load ZIKV Asian ZIKV African CHIKV Asian CHIKV African DENV1 DENV2 DENV3 DENV4
(PFUImL ) Cq SD Cq SD Cq SD Cq SD Cq SD Cq SD Cq SD Cq SD
1.00E+07 1459  0.078 1619 0594 10.73 0.290 10.49 0.148 17.07 0.007 13.93 0.467
1.00E+06 17.87 0.148 1947 0.283 14.22 0.035 1391 0.092 19.93 0.035 15.37 0.396 19.18 0.049 16.97 0.467
1.00E+05 2138 0.269 2269 0177 17.58 0.014 17.35 0.679 23.36 0.629 18.64 0.580 22.29 0.092 20.28 0.028
1.00E+04 2499 0.262 26.05 0544 20.77 0.092 19.89 0.106 26.37 0.247 21.56 0.382 2571 0.856 23.60 0.163
1.00E+03 2865 0.269 2968 0.884 24.73 0.375 2361 0.000 31.06 0.361 25.39 0.021 29.46 0.269 26.33 0.042
1.00E+02 - 29.14 0.566 2739 0.078 29.87 0.870 33.14 0.693 31.05 0.226
1.00E+01 32.45 0.099 32.62 0.014

6
*DENV2 ~ DENV3 :)?53 kAR EB 5 1IxI0 PFU/mML -
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(A) (B)

40 ® ZIKV Asian Y =-3.5x+39.12 R*=0.997
& ZIKV African Y =-33x + 39.58 R? =0.999

35
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i

20
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10 T T T y T y ; ‘
0 1 2 3 4 5 6 7 8
Log, viral load (PFU/mI)
(€)
# DENVI Y =-34X+40.76 R?=0.991
404 & DENV2 v =_35X+3645 R =0.992
+ DENV3  y=._35X+43.50 R?=0.998
351 <+ DENV4  y—_33X+37.06 R2=0.994
L ]
© 304
=
S5
-
o
20
154
10

o 1 2 3 4 5 6 71 8
Log,, viral load (PFU/mI)

Ct-value
[ ]
h

- CHIKV Asian Y =-3.6x + 35.96 R*=0.997
& CHIKV African Y =-3.5x + 34.98 R2=10.991

: 3 4 5 6 7 8
Log,q viral load (PFU/mI)

M6 = &- (ZIKV, CHIKV, DNEV) 513 2 & 4% £ i qRT-PCR @ §F 4 45 5 % o (A) %+ 5

A &g i) RNA enfRHELE RIS R o (B) Ay s & 3]s 2

RNA e ipl4B T2 i iRl8UE 45 B 2 (C) % £ 54 1223 2 43]8 i3 RNA 14822

i iR SN 4= TR

5 JBANZE-(RAT R RS REE) T F LIFL gRT-PCR & %

i

Viral load YRV WNYV Lineage2 CHIKYV Asian CHIKYV African
(PFU/mL.) Cq SD Cq SD Cq SD Cq SD
1.00E+07 12.10  0.057 13.73 0.000 14.58 0.085
1.00E+06 15.65 0.035 17.45 0.028 17.96 0.042
1.00E+05 16.03 0.021 19.13 0.071 21.42 0.057 21.76 0.106
1.00E+04 19.40 0.071 22.83 0.092 24.89 0.028 25.75 0.290
1.00E+03 2295 0.071 26.30 0.085 28.46 0.212 29.03 0.035
1.00E+02 26.82  0.007 29.03 0.028 30.86 0.007 31.33 0.049
1.00E+01 30.00 0.028 31.98 0.233 - -

1.00E+00 32.88 0.269 - - -

5
*YFV:);‘si ERES 3 1x10 PFU/mL -
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404 -+ YFV Y=-34x+3325 R>=0.998 40 - WNY Lineage 2 RNAY =-3.3x + 35.80 R’ =0.997
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404 & CHIKY Asian Y =-3.4x+ 3850 R*=0.995
# CINKV African Y =-3.4x + 38.94 R?=0.994

10
0 1 2 3 4 5 6 7 8

Log, viral load (PFU/ml)

B 7 = &- (YR, WNV, CHIKV) 315 2 § sk §F £ G qRT-PCR & JF 2 17 5 % © (A) & #Jp
# RNA i &2 RIS o (B) & & %4 Lineage 2 RNA 0 if Rl1R L2 i jp]

SULFEE o (C) A2 gpd I s 25 4] RNA i PR LS plat e B -
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