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Abstract

Keywords: AFP, vaccine-derived poliovirus, wild strain poliovirus

Genetic mutations occur in all circulating polioviruses. Mutations in the VP1 region
provide the basis for differentiating wild poliovirus isolates into genotypes and lineages.
Mutations further characterize isolates of OPV origin. A difference in the range of 0-1%
from the parent OPV strain by sequence homology of the full \VP1 region is consistent
with normal virus shedding or limited person-to-person spread. A difference in the range
of 1-15% is characteristic of isolates from OPV-derived poliovirus (VDPV) outbreaks,

consistent with extensive transmission and the capacity to cause paralytic disease.

According to the WHO guideline, once an AFP case is reported, the case
investigation should be proceeded with in less than 48 hours, and the case’s fecal samples
be collected twice during the first fourteen days after the onset of the disease. Also, five
contacts of the case should be selected and their fecal specimens collected and examined.
In 28 days the test report of the case should be completed. The two fecal samples
collected from each one of the case and his or her five contacts should be 24 to 72 hours
apart. After arriving at the laboratory, the fecal sample is first processed following a
standard procedure of pretreatment. Then the possible virus in the sample is cultured
using each of three different cell lines, i.e. RD, Hep-2, and L20B as the medium. The
viruses propagated from those specimens and capable of causing CPE in cells are further
analyzed with IFA, antibody neutralization, and RT-PCR. Finally, the virus is typed
through gene sequencing and comparing the resulting sequences with those of some

references.

What is chosen to be sequenced in this laboratory is the VP1 section in the nucleic
acid variation zone of the poliovirus isolated from the AFP case, and the results are

compared with that of OPV to find out whether it is a vaccine-like strain, a
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vaccine-derived strain, or a wild strain. If it happens to be a vaccine-derived strain or
wild strain, we ought to check the OPV completion record for the neighborhood of the
case, expand the specimen collection and testing program in that neighborhood to
determine if the virus has already invaded there, and necessary measures to be taken to

stop the outbreak from running out of control.
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s & VP1(nucleotides 2480 to 3385)

Q8: AAG AGG TCT CTR(A) TTC CAC AT (3508-3527),

Y7: GGT TTT GTG TCA GCG TGT AAT GA (2399-2421)

VP1-S1 : 5’-TsSCCANGTGTAGTCATCCCA-3’

™ RT-PCR = ;2 z_ 10 VP1 % 3] -

(1) B~ 140ul » 33| e SRR & W ofs & Ptk 1 #-m 4 RNA * Qiamp viral RNA
Kit (Qiagen)4d B~ 11 % o

(2) RT-PCR & 51+ %3+ % & Ji~ 17 T Invitrogen ;SuperScript one step RT-PCR
Kit 27 :

1step RT PCR Buffer 251 ~ ssIll /Taq mix 2ul ~ Rnase out 0. 1ul »
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Sample(RNA) 511 ~ Primer Q8(10uM)1ul ~ Y7(10uM)1ul » 7 e id 484 % 50 1L
32 B5°C 20 A 4B IFF M4k (F " > 2 (5 94°CTF* 34048 F 42127 PCR40 7%
94°C 10 #) » 50°C 104/ » 68°C 304/ » 415 68°C 4 & (7% 7 A kb o
(3) RT-PCR =14 4~ 12 1.5% agarose gels ~ #7 - £ 7 Q8& Y7 %2 VP1-S1:
5’-TsCCANGTGTAGTCATCCCA-3’i* VDPP E 5| #1718 e s 3 e DNA » 2
p ¥ 2B k(model 3730, Applied Biosystem) = 2 & #75 & F] o
wri8 2 JF R 7|0 DNASTAR £ gt (s £ 5] 5 > 14 Sequencher % 57 B

maximum likehood & #8 78 #4217 S2R M 0 & th A FIBTRIGE
(4) ¥:pa B 704 47 15 R1-) 2%k + recombination :
* & ehPrpe sl 3 R 2R 2C 22 3D B 4. F F recombination

TABLE 1. Sabin recombinant primers

Primer Sequence (5'=3") Pasition” Predicted size (bp) of PCR product
SABI-REC-2C-8* TGTAACAAAACTTAGACAAC 42844303 199
SABI-REC-2C-A° TATGTAGTTGTTAATAGTATS 44824462
SABI-REC-2D-S TAAGGAAATGCAAARACTGL (423642 226
SABI-REC-3D-A ATCECACCCTACTAECTER 66486631
SAB2-REC-2CS CABATTCATTAGTTEATTAC 4244243 [0
SAB2-REC-2C-A TGEATAGATAGCCACCEC 441243035
SAB2-REC-2D-S AGGAAATGCGGAGACTCTTA 6425-6444 13
SAB2-REC-3D-A GEATCACAACCAACTACACT 6640-6630
SAB3-REC-2CS TGTAACCAAATTGAAACAGT 42844303 190
SAB3-REC-2C-A TATGTAATTATTAATGGTGTG 4482-4462
SAB3-REC-2D-S CAMAGAAATGCAMAGACTTT 64236442 8
SAB3-REC-3D-A GEATCECATCCAACTACACT 60306631

@ Nucleotide positions are numbered according to the consensus system of Tovoda et al. {18).
k .

75, sense polarity.

© A, antisense polarity.
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Table 1

Laboratory investigation of AFP cases with stool specimens, January -October 2007

Laboratory result* Results
Stool y o
. . Reported
Specimens Polio Polio/ Positive
w/n 28
(AFP case) P1 p2 P3 Mix NPEV NPEV | Others for NPEV
Days,%
43 0 0 0 0 0 3 4 6.99 97.93%

*pp: poliovirus type 1; P2: poliovirus type 2; P3: poliovirus type 3; NPEV : Non-polio enterovirus;

Others : adenovirus

Table 2

Intertype differentiation of polio isolates from Enterovirus Surveillance System

cases, January -October 2007

ITD Results
Polio Isolates N .
P1S™ | P1W P2S | P2W | P3S |P3W |PSMix"’ | PSWMix
19 7 0 0 3 0 3 0

S* : Sabin strain like

W® : Polio Wild strain

Y I PV1+PV2(1) & PV1+PV3(1) &PV2+PV3(1)
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Table3

Sequencing results of polio isolates from Enterovirus Surveillance System cases

January -October 2007

Final VP1 sequence
ID Serotyping

identification Nucleotide difference | Difference in VP1
P07-001 PV2 PV2 Sabin-LKE 1 1/903 (0.11%)
P07-002 PV1 PV1 Sabin-LKE 2 2/906(0.22%)
P07-003 PV1 PV1 Sabin-LKE 3 3/906(0.33%)
P07-004 PV1 PV1 Sabin-LKE 0 0
P07-005 PV1 PV1 Sabin-LKE 0 0
P07-006 PV2 PV2 Sabin-LKE 3 3/906(0.33%)
PO7-007 PV2 PV2 Sabin-LKE 0 0
P07-008 PV3 PV3 Sabin-LKE 1 1/900(0.11%)
P07-009 PV1+ PV3 PV1+PV3 Sabin-LKE | 0/1 0,1/900 0 (0.11%)
P07-010 PV1 PV1 Sabin-LKE 0 0
PO7-011 PV3 PV3 Sabin-LKE 1 1/900(0.11%)
P07-012 PV2 PV2 Sabin-LKE 0 0
P07-013 PV2 PV2 Sabin-LKE 1 1/903(0.11%)
P07-014 PV1 PV1 Sabin-LKE 0 0
P07-015 PV2+ PV3 PV2+PV3 Sabin-LKE | 1/1 1/903,1/900(0.11 %)
P07-016 PV1 PV1 Sabin-LKE 0 0
P07-017 PV3 PV3 Sabin-LKE 1 1/900(0.11%)
P07-018 PV2 PV2 Sabin-LKE 0 0
P07-019 PV1+ PV2 PV1+ PV2 Sabin-LKE 1/0 1/906,0(0.11%), 0
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National Laboratory Accreditation Results, 1998- Nov 2007

*
Score of | Number of |Proficiency test| . NPEV Correct polio Results FuIIy_

. ) isolation ) reported onjaccredite
Year onsite Specimens score typing result ,

: 0 rate o time d

review processed (%) (%) (%) (%) (yes/no)

2007 ND"# ND ND ND ND ND ND
2006 ND* 5 100 20 100 100 Yes
2005 ND* 5 100 20 100 100 Yes
2004 ND* 5 100 20 100 100 Yes
2003 97 5 100 20 100 100 Yes
2002 95 5 100 20 100 100 Yes
2001 ND* 5 100 20 100 100 Yes
2000 ND* 5 100 20 100 100 Yes
1999 ND ND ND ND ND ND ND
1998 ND* 5 86.7 6.7 100 100 Yes

NPEV= nonpolio enterovirus

#
#it
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1542 3™ 4" 5" and 6™ panel sent in 1998,2000,2001,2002,2003 ,2004 and 2005 respectively
No testing was done in 1999
" Not yet testing in 2007
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Table 4

Year-to-date

Country Year-to-date| Total in Date of onset of
2007 2006 2006 most recent case
India 357 490 676 10 October 2007
Nigeria 225 938 1122 24 September 2007
Pakistan 17 28 40 30 September 2007
Afghanistan 12 29 31 17 September 2007
DRC 36 8 13 26 September 2007
Niger 8 11 11 14 September 2007
Sudan 1 0 0 10 September 2007
Chad 11 0 1 6 September 2007
Angola 9 1 2 8 July 2007
Myanmar 11 0 0 28 May 2007
Somalia 8 32 35 25 March 2007
Nepal 0 2 5 22 December 2006
Cameroon 0 1 2 6 December 2006
Bangladesh 0 15 18 22 November 2006
Kenya 0 1 2 13 November 2006
Ethiopia 0 15 17 7 November 2006
Namibia 0 19 19 26 June 2006
Indonesia 0 2 2 20 February 2006
Yemen 0 1 1 2 February 2006
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