L= X[ Zolted - A 7AW A 1Z 2000

Urabe AM-9 A% Wi +¢] Hemagglutinin-—
Neuraminidase §3A 97|14 <€ 4

OlF - AX|E* - 0|FS - HiXE - 2PmT

2YRAY SF7lutolzias, Qaloetn Satulsh FEARELEY Zof!

= Abstract =

Nucleotide Sequence Analysis of the Hemagglutinin-Neuraminidase
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Purpose : Urabe AM-9 strain was known to be associated with increased aseptic menin-
gitis. The reason for high incidence of vaccine-associated meningitis was known that nucleo-
tide(nt) substituted from G to A at position 1081 of the hemagglutinin-neuraminidase(HN) gene
and therfore, glutamic acid changed to lysine at amino acid 335. We assessed by comparing
nt sequence of the HN gene from Urabe AM-9 strain with wild strain and documented the
correlation between nt substitution and vaccine-associated meningitis.

Methods : Two lots of Urabe AM-9 vaccine distributed in Korea and mumps wild
strains isolated from 1998 through 1999 were analysed. Analysis was made by nt sequencing
following amplification of HN gene by RT-PCR.

Results : Nucleotide substitution at position 343, 1476, 1570 was not found in both
Urabe AM-9 vaccines and wild strains. But analysis of vaccine strains and wild strains
isolated from patients revealed substitution from G to A at nt 1081 of the HN gene. Ther-
fore, it encodes lysine instead of glutamic acid at amino acid 335. There was no mixture
form of G and A at nt 1081, Nt at 1470 of one lot of Urabe AM-9 vaccines changed from
C to A after Vero cell passage. Nt at 1727 of vaccines and wild strains was substituted A
to G, so it encodes glycine instead of aspartic acid.

Conclusion : Nucleotide analysis of HN gene revealed that nt 1081 of Urabe AM-9

vaccines and wild strains had wild type AAA(Lys™ ),

) instead of variant type GAA(Glu
The results of this study suggest that there was a probability of vaccine-associated meningitis

due to Urabe AM-9 in Korea before. But incidence of actual side effect was not evaluated
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because there was no reporting system in Korea.
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1. NZFe} HO[B A%

AEZ2ZE Vero AEE 5% fetal bovine serum
o] 7}%]l EMEM(Eagle’s Minimum Essential Me-
dium, Gibco BRL, NY, USA)ellA] ZAJA1A AEs
Yon WAZZE Unabe AM-9F7} Ei=lo] 9
2559 £33 MMR A (@04 Tri-Kovax, Al
Z¥M ¥ TR9811-3, TR9811-49} K AlF MMR
A)g o) gyl mala, 1998y 128 E4kat
A, 1999 78 AEAGe EAE AR
HE] Byt ulolg|A(wild strain; 981098, 981134,
PUINE o]-Bslsich

2. RNA &%

WMAFE Aokl Wt veld & e 971
WSS wlAlslr] Sfe) A vialg FFel AT
A7l Azojo zHE] =7 Viral RNA Kit(Qiagen,
Chatsworth, CA, USA)E ARgsle] RNAE H2js}
et

Bl 73$ Vero AlEell FF4 F AXH
A7t &A= ks WAE-eled(10,000rpm, 5
E 4T) 98 %A Bol|a] RNeasy total RNA Kit
(Qiagen, Chatsworth, CA, USA)E o]-g3ted A8t

wol e} RNAS Beleigieh,
3. oMA} S8E AN EIZRT-PCR)

¢DNA A8 9l 10 4L viral RNA extractol] 4
(L enzyme reaction buffer, 2 L dNTP(10mM), 1p
L specific primer(10pmole), 0.5 4L RNase inhibitor
(40U/ 4L, Promega, Madison, USA), 0.5 L M-MLV
reverse transcriptase(200U/ 24, Madison,
USA)E Heo] 2F Fa7t 20407} SI=5F =A4%
& 37C 108, 42°C 508, 94T 5¥o=Z 4H3AA
~20Col BasA Agage™ .

SH 9479} L $2A7ke) 134 Zg3adi
o9 3sly) s 54l cDNAE o|-g3te] 0.5 4L
Taq DNA polymerase(5Uf pL, Omega biotech, USA),
5,L 10x enzyme reaction buffer, 2 pL dNTP(10
mM), oFdbake] specific primer(10pmole) ZHzb 2.5
L Agsle] F 5071 HEF WS e
okS & 94°C 587} pre-denaturation A]F]IL 94T 1
Bo37C 18, 72T 388 103, 94C 14, 42T 1
B 72T 385 253) WhEA7|R 72T 1087+ 13]
AASA

o]& FHoF 3bof nested PCRE FH3t7 4l
) BN $ARl 4oz A= primerd o1&
she] 94°C 587} pre-denaturation A]7]3 94T 50
Z 50T 50%&, 72C 1% 30&F 253 ¥hEA|FR
72C 1087 13] AAE F A7) 45& ¥ T

Promega,

Z 45e B
2 dTold A primer A AXE HEH 7
tKFig. 1).

1) 1% SetEA oy His
forward nt 6427-6450(SH160-184)
5' GATCAATCACTCTAGAAAGATCGC 3’
reverse nt 8552-8572(L 124-144)
5' TGCTAGTGGGCCCAAGTCATC 3'
2) nested PCR
forward
HN nt 273-295
5/ CAATCAGTTGTCITCAATTGCAG 3’
HN nt 165-186
5' CCGAACCTGCTTCCGAATATIG 3
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HN nt 650-676

5' GGTGCTACACACATAATGTAATTAATG 3
HN nt 888-908

5' GTCCAGCCCACCTACCCAGAA 3’
HN nt 1039-1058

5" CCTGCATATGGGGGTGTCTT 3/
HN nt 1393-1413

5" TTTACAAACTCTGGTCAATCA 3’
reverse

HN nt 359-378

5' TAAGGATACCGTTACTCCGT ¥’
HN nt 722-742

5" ACGCGGTCTGAACGAGTATCC 3’
HN nt 1128-1144

5" TCTTGTTGTGGTCCTGA 3’

HN nt 1503-1522

5" CAAGATAAACCCCTGACACA ¥’
L nt 5-24

5' CATITAGGCCCGCCATICTG 3’

15,316bp

AN

| 8427(SH)-8572(L) (2.1kb) |

1st PCR

nested PCR
Automatic sequencing(flucrescence labelling method)

SH 160-HN 378
HN 165-742
HN 650-1144

HN 888-1522

[ HN 1393-124(8453) |

Manua! sequencing(radioisotope labelling method)

HN 273-378
I HN 1039-1145

Fig. 1. Location of RT-PCR products of mumps
virus genome.

4. Sequencing

RT-PCRZ. <lo]Al AFE-& QlAquick PCR puifi-
cation kit(Qiagen, Chatsworth, CA, USA)E o]&3}
o AAE & o|F FYPoz sho] YFIAY(fuo
rescence labelling)@} U 7)ol e A
= 919 4 E A ¥ (radioisotope  labelling)-&- H 2 &}od
d71Ad £4& AAEC

AP FAHE 354. PRISM TM Ready Dye
Terminatior Cycle Sequencing kit with Ampli-Taq
DNA polymerase, FS(Perkin Elmer, Foster city, CA,
USA), 3.5pmole primer, 60~300 pg template s A&
o] SFFE HF 9 10405 2F F 96T 10
%, 50C 10%, 60T 4837+ 253) WEAZck &
% AFE-L ethanol precipitation B o] &sle] A
Ak & ABI Prism 310 Genetic Analyzer(Perkin-
Elmer, USA)Z 97|49 ZA3E #5330

WA ES G AT AL PCR-directed sequencing
kit(USB 70170, Amersham Pharmacia, USA)$} a-
SU-dATPE A& whgel wiet AAlsigick A4
=948 FA%E DNAE 8% urea-polyacrylamide
gelAdell A A 71ed %8 £ vacuum gel dryer (Hoefer
Scientific Instrument, San Francisco, USA)E ZAEA]
ZAck o] -70Tell4 397 XA WEol =84
A dGr1qdE F431dh
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WAz T BAE slelda ez 2a ¥
WYl hemagglutinin-neuraminidase(HN) -§- <}ol|
gt 7] 9 oprledt AEE BAE AR
23 Urabe AM9F-E A-83F Hankuk MMR 4]
Z(TR9811-3, TR9811-4)2} Boryong MMR uj2lE
(BRMMR)E o]83lglor Half= 1998~1999]
U EAY A $2NE Z2lE AL o) 4w
et

HN $&Az% 169~18878 X0l afjgfal=
1,71871¢] <471& ¥3FAP o8 séquencingsld i
53] Afzal B0 98] o]y} Hwmzl Mo =
343, 108111 914 d7]ell eiMe WA E9IA4
FAY ez ® HsoirhFig. 2, 3).

W A% HK/TR9811-3, HK/TR9811-4, BRIMMR}
oFAE-2]F 981098, 981134, 9911712 2= HN &
A7} 343, 1476, 15708 $1X]9] G717} A, T, AR

Fig. 2. Direct sequence analyses of HN gene including nt 343 of Urabe AM-9 vaccine strains
and isolates. 1:Vaccine(Hankuk TR9811-4), 2': Vaccine(Hankuk TR9811-4, vero passage
No. 3), 3: Vaccine(Boryong), 4 : Isolate(991171).

Fig. 3. Direct sequence analyses of HN gene including nt 1081 of Urabe AM-9 vaccine strains and iso
1:Vaccine(Hankuk TR9811-4), 2:Vaccine(Hankuk TR9811-4, vero passage No. 3), 3:Vac

(Boryong), 4, 5 :Isolate(981098, 991171), ..
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A Wol7} HAHA g3 o =ALE Zhzh Met,
Ser, Asne 2 #o|7} gigicHTable 1, Fig. 4, 6, 7).
ot 10814 X9 |4rle B A4 A8
Wi A% HK/TR9811-3, HK/TR9811-4, HK/TR9811-4-
P3(verol|&Eellr] 33} Alhaed), BoryongFs} ob4)
FelFe 981098, 981134, 9117104 EE wild
typeq] Lysineg/AAA form@ &2 JeldrHFg. 3, 5).
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Afzal 879 Hmo] ol wAlRel|A CeF A
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Table 1. Nucleotide and Amino Acid Sequences in the HN Genes of Urabe AM-9 Strain Vaccines

and Wild Strains in Korea

Source Passage Nucleotide/Amino acid
No. 343/89  1081/335 1470/464 1476/466 1570/498 1727/550
Urabe AM-9 -
Wwild type” - A/Met AlLys C/Asn T/Ser AJAsn G/Gly
Vaccine type’ - A/Met G/Glu C/Asn T/Ser AJAsn A/Asp
Korean Vaccine
TR9811-3 0 A/Met AfLys C/Asn T/Ser A/Asn G/Gly
TR9811-4 0 AfMet A/lLys C/Asn T/Ser A/Asn G/Gtly
TRO811-4(P-3) 3 A/Met A/Lys AlLys T/Ser A/Asn G/Gly
Korean Isolates
981098 2 A/Met AlLys C/Asn T/Ser A/Asn G/Gly
981134 2 AMet  AlLys C/Asn T/Ser ~ A/Asn  G/Gly
991171 2 A/Met AfLys C/Asn T/Ser A/Asn G/Gly

* Sequences of wild type and Vaccine type were extracted from gene bank accession, No. AB000388 and

X9318, respectively.
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Fig. 4. Sequence analyses of Urabe AM-9 vaccine strains and isolates of HN gene nucleotide 343
region. Sequences of wild type(Urabe AM-9, Urabe AM-9a, Urabe AM-9b) and Vaccine
(Urabe AM-9 vaccine) were extracted from gene bank accession No. ABO00388, AB000386,
AB000387 and X9318, respectively, Hankuk TR9811-4, Hankuk TR9811-4(vero passage 3),
Hankuk TR9811-3, Boryong were used vaccine in this experiment,
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Fig. 5. Sequence analyses of Urabe AM-9 vaccine strains and isolates of HN gene nucleotide 1081
region. Sequences of wild type(Urabe AM-9, Urabe AM-9a, Urabe AM-9b) and Vaccine
(Urabe AM-9 vaccine) were extracted from gene bank accession No. AB000388, AB000386,
AB000387 and X9318, respectively. Hankuk TR9811-4, Hankuk TRO811-4(vero passage 3),
Hankuk TR9811-3, Boryong were used vaccine in this experiment.
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Fig. 6. Sequence analyses of Urabe AM-9 vaccine strains and isolates of HN gene nucleotide 1470,
1476 region. Sequences of wild type(Urabe AM-9, Urabe. AM-9a, Urabe AM-9b) and
Vaccine(Urabe AM-9 vaccine) were extracted from gene bank accession No, ABO000388,
ABO000386, AB000387 and X9318, respectively. Hankuk TR9811-4, Hankuk TR9811-4(vero
passage 3), Hankuk TR9811-3, Boryong were used vaccine in this experiment.

Urabe AM-9 wWlAZZ ALl gl 9% #HA
(Hankuk TR9811-3, Hankuk TR9811-4, Boryong) 9]

(HK/TR9811-3, HK/TR9811-4)e} H-ejse] A+ C
2 Jelgkoul HK/TR9811-455 VeroA|Eoll4 3

3} Al wiokAIZ] HK/TR9811-4(P3)FE AR LI}
whek(Fig. 6),

HN $47 17274 9]%) %i7]E Urabe AM-9 ¥
AFe] A% AZ Hmso] gloa} B AgelAly
WAZe} BeldE E% G2 Jeht olujeAlel
GATS! aspartic acid7} o}d GGTQ! glycine2& 1}
Ebteh(Fig. 8).

ANH o2 HN FAAE 169~18879  $jx]el]
sl 1,718709] drlAd B4 A, slellA

79 1081, 1470, 17274 $1x| d7lollA 71E &
27 A3 Urabe AM9Fee ohE 718 ¥
shm e Aoz gasigdh &, T B2
B Bl ofie] A9 feA dFE HAA ol
gol] o gAMLl Be dr] welz s
Urabe AM-9 WiA1Zs} n|mA] 2.0~22%2] Aol7t
vebket.
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Fig. 7. Sequence analysis of Urabe AM-9 vaccine strains and isolates of HN gene nucleotide 1570
region, Sequences of wild type(Urabe AM-9, Urabe AM-Oa, Urabe AM-9b) and Vaccine
(Urabe AM-9 vaccine) were extracted from gene bank accession No. AB000388, AB0O0386,
AB000387 and X9318, respectively. Hankuk TR9811-4, Hankuk TRO9811-4(vero passage 3),

Hankuk

TRS811-3, Boryong were used vaccine in this experiment.
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Urabe Vacine.seq

Hankuk TR9811-3.seq
------- Hankuk TR9511-4.seq
Hankuk TR9B11-4{P-3).seq
Boryong. seq

+ Isolate(981098).seq
Isolate (981134}, seq
Isolate{991171).seq

Fig. 8. Sequence analysis of Urabe AM-9 vaccine strains and isolates of HN gene nucleotide 1727
. tegion. Sequences of wild type(Urabe AM-9, Urabe AM-9a, Urabe AM-9b) and Vaccine
(Urabe AM-9 vaccine) were extracted from gene bank accession No. AB000388, AB000386,
ABO000387 and X9318, respectively, Hankuk TR9811-4, Hankuk TR9811-4(vero passage 3),
Hankuk TR9811-3, Boryong were used vaccine in this experiment.
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