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[(HE] BE SHHRTHE 11 B(Echol ) ILRDE RS TFRATRERLE. Bk X
1994 —2009 4F 111 7R 45 2 1 ot 22 1 ORI Wl 2 5 o SR AR B 9 45 & , R RD . Hep—2 FIL20B 3
P TRE E  STR B YR A A B B o Lt 76 B 5 ; BE R 27 #K Echol 1 LLAR kAR
#, W% VP TRGIBXIFS, 5 BN AR Stk RS E VP X 25 R Rt
B AT LR B R AR X E M RATER, 4R 1994—2009F 1L FR4E 2R ERBR
il A AL 43 35 HH 915 Bk O 5 5 M 35 A4 A TR 4 B8 K R 4 M i 7 % (NPEV) , 2P Echoll 798k, &5
8.6%. Echollllifkk VP1 R &K 3L 876 MEH R, 4975 292 M E{ M ;27 Bk Echoll VP1 KILIZR I
Z B B BR IR IR 4 76.4% ~ 100.0% , B ALTR B W4 0 91.4% ~ 100.0% ; 55 A Gregory #RZ [BI%
FREFI I K 77.7% ~ 80.7% , BEBEF R 90.7% ~ 94.8%, &t LWAREHEEEcholl AN
A C BB BRAT, AR AL A2 CL ENHRBEA, ARRTANFEE SR EBE AL
BWHIEFLARERITHERTR,
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[Abstract] Objective To analyze the evolution and genetic characterization of echovirus 11
(Echol1) from the acute flaccid paralysis (AFP) cases in Shandong province. Methods Isolation of
Enterovirus was performed from stool samples of AFP cases from 1994 to 2009. All positive strains
were sero-typed by neutralization test. Entire VP1 coding region from 27 strains typed as
Echol1 was amplified by reverse transcription-polymerase chain reaction(RT-PCR) , and subsequently
phylogenetic analyse on VP1 sequences from these strains and others published in GenBank were
conducted. Results From 1994 to 2009, altogether 915 non-polio enterovirus (NPEV) strains
were isolated with 79 (8.6% ) isolates serotyped as Echoll. There were 876 nucleotides (nt) in the
complete VP1 genes, encoding 292 amino acids (aa). The nt identities were 76.4%-100.0% among
those Echol1 Shandong strains with the aa identities as 91.4% —100.0%. The nt and aa identities were
77.7%-80.7% and 90.7%-94.8% between Shandong strains and prototype strains, respectively.
Conclusion All Echoll strains could be divided into four genotypes. Shandong strains that forming
three (Al, A2 and C1) new sub-genotypes, with every sub-genotype had several brands.
Sub-genotype Al appeared to be the lately circulating one.
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AL B (HEV) HEj3EH 90 £ M iFR,
HaNEEH A B.C.D, BREKER(H
K)FRE(PV)Sh, JEF KB E A (NPEV) BIRIR 5
2B EVERBE(AFP) Z X R T, ELFRHEK
BIREREZ WM TS, 15 5 LT AFPRBIH
BEREPHELKRERNPEV, LKA AFPFH)
FRBE M A AR BN, R A% 11 #(Echoll)
IR HFATHRZ " AT RUIRE AFPRBIFRA
A3 85 tH 1) Echo 1 f5 5 H FE IR FHE A s 4k, &2
WFEE 3t 1994 —2009 1R & AFP M R 4y &
B34 Echol LR FE AT VP X A B (R 7 571 &y 1
RE BRI o

MRSHE

1 B4R IR BT FR AR B 1994—2009 4E 1L 7R
& AFP MM RS, AFPHBILF 14d N, B&H .
ELG% BB E 4 0 (CDC) 24 h R4y Z 18
WA, EXEAMNRBEEZILARYE CDCHIKE
B=,

2. RSB AU 200 - 45 SCHR [ 4 ) O BRAE TR
X AR A AT, B 0.2 ml A A B ik #E #
FIRD Hep- I #1L20B 3 R4 L, 36 CHE3%, B E
248, B4R AR JE , IR —20 CARAF; I HEV 4
A 175 (KMB) 3% 3 B8R F ik F BH 4 53 B 1
IR A% %E

3. AR PR R LERE : 1994 — 2009 4E % # AFP Wi
3t 43 85 3 915 #k NPEV, I 15 2 ¥ I 45 3 &R
Echol1(79%k), & 8.6%. MIERERMZEERM
X, BEHLIERL 27 #k Echol 1 LU bk 1T VP X FFF1
BEFMSH. BRILAREE RN JAETHIA, Kb
¥k B SR TS, 2 2 o A T AR
KRR EBE, 5500 4 B A3 8k, HAHT N
1~2%8,

4. ¥ 7 RNA M 32 4 . i Fi %2 H QlAamp Viral
RNA Mini i & , BAE R BB BT, 200 pl
B4 40 e 55 3% 90 $R B 50 ul RNA, DA 1 ul B RNA
FHMHIF], -20 CIRTE,

5. RT-PCR: & R Xk [5]14 5 A& B4 ¥ HEV
VP12 H F B #5197 . 187(ACI GCI GYI GAR ACI
GGN CA) ,011(GCI CCI GAY TGI TGI CCR AA) ,
008 (GCR TGC AAT GAY TTC TCW GT) 013 (GGI
GCRTTICCY TCIGTC CA) . ¥ L R MM BET
YEYR B 25 pmol/L , R Fii % B Promega /A 7] # Access
RT-PCR System — #5150 & 70 #1914 VP1 4R X

3" 3 670 bp Al 5 % 640 bp H Bt o RBL &AM H: K 5%
3 45 °C 45 min, 94 C # 4 ¥ 3 min; 94 C 30 s,
45 °C 305,72 °C 40 5,32/ MG ;72 “CHEH 10 min,

6. Bt M 50T E R 4047 : PCR =4 4
19BN MRS ik A7 , B P= 6 AL R KA
FARBRAF, 2 HEA5147 187,008 #4TFFIIE
K526 VP1 X P58 BHES B VP 2 KR
3, % H %% R BioEdit Sequence Alignment
Editor software 5.0.9 ¥ 14 , 8 Fl MEGA4.0 414, 40 ¢
# (Neighbor-joining) M B R 45 & AL 4, AL R A AT
FEAE5E 1f 1000 bootstrap E R, . BEFFIEZ
Z GenBank,

% R

1 R85 M E R 1994 —2009 4E 1L 7R
& AFPRR AR A AP 3E4r 5 3 915 ¥R NPEV, il 75246
45 5 B 7R Echoll 73 BBk E £, 3£ 79 4%, 1 8.6%,
H K A4 B3 73 (CB3) Fll Echo6, 73 B4 56 k&
(6.1%) F1 53 ¥ (5.8%) » 1995.1997.2000.2003 FI
2008 “E4y B B Echo L LR B Z , 4910 8.7
16,12 F1 15 8RR 7 o

2. VP1 X2 5 FE 41 I TR o4 - e U 27 #
Echoll thi bk VPl X 2K 3t 876 ML HRR , 4765 292
MNMEERE, FFRERRERER: TR ILREZIR
B H B R T N 76.4% ~ 100.0% , B 3% 84 [ R
4 91.4% ~ 100.0% ; 5 Gregory JREI#k 2 [ A% H BR
& 54 K 77.7% ~ 80.7% , B IEBR [ B N 90.7% ~
94.8% ; 5 Silva A 7 B Z 6] 89 % 1 B2 [B) IR %
72.7% ~ 75.9% , BEEPR [ IRAE R 85.2% ~ 89.0%

3. VP1 XK 2B F R FIHAR 24T o 27 ML ZR
k5 GenBank 71 & A ) ot [ & 49 53 #k Echol 1 J&
HEHRFHIWE VP X 2EFHEAW(E 1), R
HEV “ 3L R 1 4 B FRAE - BIAH R B R BUR ddk 2
i) A% T 1% e 51 [ IRk >80% , N ) 5t B U A 5y = ()
FHERRKTRARGZBIEFE, Echol 1 /57
BRAT K24 A B.C.D4NEFR, ILFRHRIHIEA
HEMMCERRM, 4/MHEERZ R FEITRYE LB
&1,

ARFEBIA RS BINRFERZ R E 8
TRV IR H 80.2% ~ 84.7% , B IR R IRVE N 94.1% ~
99.6%., CHE:RAEIN LIRS EIMA BB Z A %
TR R AR 81.5% ~86.3% , BB R Wik N
94.8% ~ 97.2%
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98- Al S 03.351.1719
AUS/03.238.0493

NET 700(] l(]O"S
FRA/196046-

700} U l
TUN 1999 I()()H

TX, 2000-10018
/\U§ 00.129.3035
— USA/VVA 2001-10038
—— AlIS/1998-100:

HUN-1 108
Echo19-Burke

0.05

. & ABITHE Echoll ILAHR; @ BE&RAIEcholl LIZREE
1 Echol1 57 VP1 X 2 E M FEFI LM

2GRS, DEFEBR K S MER, LR
ALAHMCI=ZMHERTR AL FRHSEA
1998 4F 2 J5 W BEM Z BB TRER <13.7%, 8
M5 R <3.8%; A2 F1 C1 I &Y 4 (9% B Bk 35
S B 1994 —1997 4E, A2 T BRI IR BB H R
AR5 R 8.5% , BHRE RN 1.8%; C1 W RYFHF R A
BHBRTRN32% ~84% , BERFHHE R <

I!?R/V/IO‘)‘) FRA CFI96051 1-05

24%, 3N ERILFR bR BB FIR P H
BRE2,
4. VP1 51 7 51 32 Z GenBank,
B8 515 2k DQ220784 ~ DQ220787 .,
HM446206 ~ HM446215, HQ286038 ~
A HQ286044,

Al

R
},ﬁ Echoll 7] LA5 | & JLF BT & # HEV
Jas PR , KRB A B B IR PRI, (B4

IAS

P ABLEEEERBER FEORER
R ERBIR, B BR A RN — RS
c FE LM ERR Y, Echoll A%
2 MR E S EHMMHHEV Z—" IR E
Iy AFP % il % B2 W M 7R Echoll 5t &
b3 BEZ MR 8.6%, 5 I EMT LR
] —B (H5 2 MM BAR R K R
DS RARE
Echoll i #k VP1 2K 876 ML
R, 5292 NMEER, TRENEAS
Bk, {8 Ej Gregory R B BR (1953 4F ) Y
BHMER N 193% ~22.3% , ERME
FH85.2% ~9.3% , B H MK E RG] EM
D4 NAERESR, BFFIERER, X
RE S RIBRMAER B A AL, HRH
BamBENIZA X, [ dRR
Echoll # Ai& N 3558 . #I%FF Gregory
JEAIRE, LI 54k 5 SilvaZE bk (1963 4E)
ZHNERFEIRE BHBRERN
24.1% ~213% , BEREF 7 11.0% ~
148% , B R AR BHRKAMER
Hi-Gregory BT L 7E AHL-Silva B i i XF LU A B ST
RIS, (EARYE R IR e 3R, HE0 L AR bR TR
FIRRAB LR T JEAE Ak Silva BIAH{LRE
# Echol9-Burke # it & M Sh 8 4 , ¥ B
Bootstrap %X} Echol1 #1738 M 43 &, Echol 1 JA B #
FHIRT LA A AR, 5L 45 SR AR
FRNBMEANFINERBER EFRTRAE

Cl

F1 Echoll WARMEHAMFRIEM T (%)

HEA A B C D
A 80.2 ~ 100.0(93.8 ~ 100.0) 77.7 ~ 80.9(90.7 ~ 93.4) 75.3 ~ 80.3(91.4 ~ 94.8) 70.1 ~ 78.1(83.9 ~ 91.0)
B a 79.2 ~ 81.3(93.8 ~ 95.5) 75.4 ~ 78.3(85.9 ~ 91.0)
c 81.5 ~ 98.0(94.8 ~ 100.0) 723 ~79.1(84.9 ~ 91.4)
D 79.5 ~ 99.4(88.6 ~ 100.0)
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£2  WEE INVHRFLS Gregory Bk
Silva Bk 22 6] 49 TR YE 2317 (%)

b1k Al A2 Ct Gregory Sitva

Al - 83.9-86.0 768~788 71.7~79.5 72.7~747
A2 95.5~982 - 764 ~717 780~785 755~759
Cl 914~94.1 924~934 - 79.6 ~ 80.7 74.6 ~75.9
Gregory 90.7~934 924-~928 93.8~948 - 759

Silva  852~87.6 87.3~87.6 886~89.0 893 -

I RIE R ERPRYE, (1R R MR R

18.7% ~29.9% 22 [l , B HBRAE F7E 4.5% ~ 16.1%, 18
/~Echoll FE#F L BB ATERK. IR T AZERH
BMCERNAN, LA A2ACL =R ET
R, W B2 (6] B BR IR E R 76.4% ~ 86.0% , &,
FE RN 91.4% ~ 98.2%, 3 4N B 2 ) ) IR IR
P2 R BKTTBE 55 LR M8 W8 5 B AR 50 RS ek [H)
PR AE K B LI R4 AFP Wil b Echoll 23 B $( &
BAKAEXR, AlEHNRERBERE , G 3FHAT
B9 1999 —2009 4E B AR BELR R E bR Z (A 9
% [ 98 1} 86.3% ~ 100.0% , & # #% 7 B+ N
96.2% ~ 100.0% ; A2 Fil C1 B2 R T A f1) 7 1994 —
1997 SR A9 BE B , I FE I 0 7Y R bk P 1 O R
B e 1B ¥ 76.4% ~77.7% , B EB F B K
92.4% ~93.4% , WA BMILREENER I ER
B K H) Echol 1 R T AYALIE R, 1 A1 I8 N A
FEHR L S RAT RO R s Rl A 3N WAL AR
K2 RHFERANES, EARETRHANFEES
FGIEE,

ARFRMUF KRS BINRERZ R ®RE
BH15.3% ~ 19.8%; C EHNH N 1L F Bk 5 BN
M2 EBHRER N 13.7% ~ 18.5%, K I Kk 5
AR Z B B RATIR PR R

BEE I KE KR RAGRLE KRS, BN
B X h PV SR BREDRF , 5 NPEV 52/ H A
Jn H R Z AN IMEN, TEFTE K NPEV FEHKF
Echoll 3 B# £ , B 5T H B F Echol 1 FrBURHR
BT R
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