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Abstract

Pullorum disease and Fowl typhoid are kind of poultry specific disease for poultry.
The peculiar character of these poultry specific diseases is that it can be infected by
transmitting vertically and horizontally, also it is hard to be discovered by clinical sign,
and pathology or immunology. So, to develop the PCR method which distinguishes
these two genetically similar diseases of separated the specific DNA fragment from each
strain and use it for differential diagnosis by subtraction PCR method. Standard strain
of S gallinarum and S pullorum, and field isolation strain were verified by biochemistry,
It confirmed existence of plasmid by using the PFGE. Then, Isolated DNA from it and
used it as materials for the experiment. After cutting genomic DNA of two strains by
using Sau 3AI1, It ligated primer to tester DNA for PCR amplification and separated
specific DNA fragment bacteria with method of subtraction PCR. And, It confirmed that
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it is a piece of unique DNA in every bacteria using base sequence of separated DNA

fragment.

1. The six specific DNA fragment were separated from the DNA of S gallinarum and
S pullorum by the subtraction PCR method.

2. In the result of comparison after setting base sequence of each fragment, each
separated base sequence of DNA fragment they did not correspond to each other.

3. As the result of each DNA fragment is derived from the each strain of DNA, and
there was no homology of genomic DNA level in mutual.

4. The fragment originated in plasmid and includes S pullorum did not separate.

5. In the result of searching base sequence in Genebank, it partially shows homology
in Salmonella enterica, S typhimurium, S dublin, Escherichia coli, Shigella flexneri,

Yersinia pestis, Klebsiella pneumoniae.

6. Primer design by S gallinarum DNA 2, 3 fragment used PCR, They are positive
reaction in only S gallinarum at 276, 367 bp position.
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Fig 1. Step of subtraction PCR.
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DNA Isolation

Zt #59 DNA %%& LB brothel A 3

7C/RMNT ¢ A" o <gstd PBS (pH
7T2)2 33 AAHI AL Fig 29 ol
Kaufman $%¢ Agye 7123 10%

SDS9} protenase K& A& 8t phenol F

#3t  Genomic DNAE 2% o8&
RNAsexl 2]3o] DNA 2 22 2 ethanol

precipitationsts] A}&-3tsid),
Tester DNA E4|

HetEs M2 - Feld DNAE #Adask
Sau3AN{TAKARA shuzo, Japan)2 & Volum
ZF 15UE AME3S 37C/Zhr5 <t X g sty
random fragment® Halstg ™ "4 s
ato] 2kboldlel AVIZ ARARE HQd



3,000 rpm /30 min at room temperature
20 ml PBS washing, 3000 rprn‘/ 30 min centrifuge (3 time)
1ml TE (add 10 % SDS 50 ), 20 mg / rrlll proteinase K 5gf (final conc. 100 xg)
50°C/3 hrs (till Itransparency)
add same Volumle pheno (mix)
13,000 rpm /20 min ROOI’L temperature (2 time)
Phenol / Clorofc})rm (1 time)
100 % cold ethyl! alcohol and 12,000 rpm /30 mi]n > 70% cold ethyl alcohol 12000 rpm /5 min
ary
add 50;:11’, D.W.

measurement to 100 ng/ul
J

RNAse treatment : (final conc. to 20 ug/ml) >> 37C /1hr — Ethanol precipitation

Fig 2. Diagram of DNA isolation from S pullorum and S gallinarum

<., Ethanol precipitation st 3 DNA 95°C /5 min 1 eycle
Fe 30ng/w7t HES BT FHTFE 9 95°C /1 min, 54°C/1 min, 72C/I min 35 cycle
A8k o, 72°C /10 min " 1 cycle

Fig 3. PCR condition A

Ligation = A gt& A e @ DNA 3x£(90ng)
< FH3lod A Adaptor2A dele] Primer
(Clos R : 5'-TTAGTCTAA ATCCT GGAA Driver DNA &4|
CATCTTG-3’, 100 pmol) 4uf, II solutin 5uf,
I solution 10uxf (Takara Shuzo, Japan)® =& Driver DNAX Tester DNAS 7-& Hb
&alol 16T/2 A2 § ligation 3R91Y, o= pDNA 2a 2 RNase Ha, AFEA
ligation®] &I ofefel Table 1 =47 33 wys FYsA A2 ss adoptord
Fig 39 PCR condition®] w2} amplification AASA 9T 0ng/we BEE 2AEA
g g A71gEske  ligation & &1t Arg st
At

Table 1. Combination of PCR premix ratio

DNA DwW primer dNTP Taq buffer Total

60ng/2.4 3214 2l Buk 1u8 bl 504




Amplification by Subtraction PCR

Tester DNA®} Driver DNAZ ] 2% &
FINMES ZA Ee SoliYE AU A
3t tester DNAS} driver DNAE 9|9
ZPHEE 4L dF B IolA LR
denaturationdt A A 3] cooling¥ o ZH
tester? driver DNA fragmento] 2919
AgA2  double strand® AZ% A
template2 A}-83t9 Tag polymerases
7}sted PCR3t 3L, PCR program< Fig 4.

3

o] Wy uwigl AASe FE FQUdH
PCRe &84 #AS 93t tester DNA

L.

L

¢} Driver DNA9] £&9] &3} anealing
TE 52~58TCAlol9] 4dAZ WIE F
A 7HE EE€AHQY FERAE FRIE A

72C /10 min 1 cycle
95 /5 min 1 cycle

95T /1 min, 52~58°C /1 min, 72C/1min 35 cycle
72°C /10 min 1 cycle

Fig 4. PCR condition B

Cloning ¥ Seguence

Cloning : A719 &/ agarose geldlA
g8 S pullorum® S gallinarum®) specific
DNA fragment® 353t9 Core-One™
PCR purification Kit(Core Bio System
Co., Ltd Seoul Korea)& ©]&3td AA 3}
43 (Fig 5), InsT/A clone TM PCR product
cloning Kit (Fermentas. Co #K1214, Hanover
USA)E AHg3sle pGEM vectorol] 4H¢l3h ot
& host celloll transformation&ts cloning3}
Atk (Fig 6). Cloning®] &1 3ulE EcoRl
Agasr Agstd HA71FEstd Z frag
ment®] FFARE A3
DNA 1:5 volume DNA binding buffer : mix

12000 rpm / 1 min
750 ¢ Colum wash buffer
12000 rpm / 1 min

elution by D. W. 50 ¢ (at 70C)
Fig 5. Purification of specific DNA fragment

Purification PCR fragment 4uf

Plasmid vector (pGEM) 3ul
10 x ligation buffer 318
PEG 4000 solution 3l
DW up to 2948
T4 DNA ligase 5U 1u8

|
22°C /1hr (over night)

!

host cell transformation and culture

Fig 6. DNA and vector ligation
for cloning of DNA

Sequencing : Sequencing running 717]&
ABI 3100 Sequencer (Applied Biosystem
Co. USA)E °]&3l¥ 1 BigDyew ABI
prism BigDye Teminator kit, Sequencing

primer< T7(5'-3' TAA TAC GAC
TCA CTA TAG GG E+& sp6(ATT

TAG GTG ACA CTA TAGE A+&34
o =g EMZAL 96T 20%, 96T 10%,
50C 5% & 25 cycle, 60T 4% 1 cycledt t}
& ethanol down3te AA £ sequencerol
running 3} 4 ©}.

j= )

]

o}

Group D1 &8AHAA 2 &F49 HA o
24F A3 A JIEE o] &8 AFEF
Bt HAE ol Zow, textbook
de B 45L& TF BT uET 2
g Ao HF AAZIE Table 29
Zt}.



Table 2. Biochemical reaction of S pufforum and § gallinarum

S pullorum S gallinarum

Properties Typica% Actual Typical ) Actual
reactoin reaction reaction’ reaction

group D1 antiserum coagulase + + + +
Motility - - - -
Lactose - - - -
Sucrose - - - -
Mannitol +(gas) + +(no gas)
Dulcitol - - +(no gas)
Adonitol - -
Sorbitol + -
Raffinose - -
Rhamnose + -

+

+

Inositol - -
Maltose - - +(no gas) +
Glucoside - ~
Escullin - -
ONPG - -
Indol - - - -
PDA - -
Nitrate + +
Urease - - - -
HoS + +
Lysine + +
Ornithine - ~ -

DNA &2 Z1t

LB brothelA ®& S galinarum™ S
pullorumt& Fig 19 ol £33 g9
DNAE Fig 7% 2%ed, S pullorum®
plasmidE # 73 genomic DNATE Fig 8%

R Fig 7. RNAse control genomic DNA.
2kt lane 1, 2: ADNA, lane 3:S gallinarum,
lane 4:S pullorum.



Fig 8. Pattern of genomic DNA isolation
from S gallinarum and S pullorum.
lane 1 : 500 bp ladder, lane4:S pullorum,
lane2, 3 ADNA, lane5:S gallinarum

Hetgaxel Za

FHl" DNAE A3 & A Sau3Al (Takara
Shuzo, Japan)2.Z volume % 15UE A&
st} 37CZE 2 A& ME s random
fragmentE A, A7l Esd 2kb
ojgte] AVl HAIHqRE #HUF genomic
DNA+ Fig 9¢ #t}

Fig 9. Pattern of restriction enzyme
digested S gallinarum and S pullorum
genominc DNA.
lane1:1kb ladder, lane2:S pullorum,
lane 3: S gallinarum.

Ligation &3}

Test DNAZ Al£2 DNA (S gallinarum)
9] fragment®} Clos R Primer9] ligation &
& #37] st PCRE & A3 £33
o] DNA ©¥o] FEAEE FAH% o
o] A8 E Tester DNAZ Al&39 0 (Fig
10).

#1 #2

Fig 10. Confirmation of ligation of tester
DNA (S gallinarum)
lane 1 : ligated DNA, lane 2:100 bp ladder.

S gallinarum specific fragment DNA

PCR £&4& Q37 H3td tester
DNA¢®} driver DNA¢] Z%H] & Table 33
2ol 2§33t PCRE A tester DNA (S
gallinarum) 248 (60ng)3} driver DNA (S
pullorum)& 5ub (150ng/m) & £33t 9
5ColA 587+ denaturation ¥ o<, 37T
7hA] A A 3] coolingdtH L Table 37 #&
PCR 2738 M amplification?d 23
tester DNA 60ng : driver DNA 150ngo) A
FZag0 M 5 238 43U (Fig
11). E3F 54T, 56T, 58T, 60T Alo] ¢
annealing temperature2] W3 & FojA
PCR% Z 3 annealing &% 58CdA &
F&o] 71 EUH (Fig 12). wekA tester
DNA 2 volume (60ng/u) : driver DNA 5

- 10 -



volume (150ng/u8)-S- 58°C annealing tempera t}. 28] Z}zhe] bandE agarose gel ol A
ture2 3to] Fig 49] PCR &7 94 23 PCR °F 520, 700, 1200bp bandE 3|43l
2 3z} PCR3 A+ Fig 13 2 Fig 149 & amplification ¥ A3+ Fig 159 2t}

Table 3. Combination of tester DNA and driver DNA

e D Driver DNA DW  Taq buffer dNTP primer Total ~ Remark
240 2 31 1 5 8 1 50 #1
208 3 30 1 5 8 1 50 #2
2ul 4 29 1 5 8 1 50 #3
240 5 28 1 5 8 1 50 #4
DNA 1 volume = 30ng, annealing temperature : 54C

500bp #1 #2 #3 #4 #1  #2 #3 #4 #5

‘ x IR ok 4 Bt ,( 4
Fig11. 50C annealing temp. PCR results Fig 12. 54C annealing temp PCR result
lane 1; 500 bp ladder, lane 2 (tester : driver); 2: lanel; 100 bp ladder, lane 2 (tester : driver);
2, lane 3; 2:3, lane4; 2:4, laneb; 2:5 2:2, lane 3, 2:3, lane 4, 2:4, lane5; 2:5

#1 #2 #1 #2

Fig 13. Reamplification of 1'st PCR
product.
lane 1; 500 bp ladder, lane 2; 2'nd PCR
product (annealing temp: 587T)

Fig 14. Reamplification of 2'nd PCR
product.
lane 1; 500 bp ladder, lane 2; tester DNA

- 11 -



Fig 15. Collection of S gallinarum specific

DNA fragment at 2% garose ge!.
lane 1; tester DNA S gallinarum band 1,
lane 2; tester DNA S gallinarum band 2,
lane 3; tester DNA S gallinarum band 3,
lane 4; 100 bp ladder.

S pullorum specific fragment DNA

Tester DNAE S pullorum®Z, Driver
DNAZE S gallinarumo. 2 AHE3E v tester
DNA(S pullorum)lgt 4 5o] AlolEw
450, 550, 650, 710bpAEAA Eo] FHIYe
o (Fig 16), ©)& <F 450, 550, 710 bp9} site
£ A PCR A%< Fig 173 2t

#1 #2

Fig 16. Salmonella pullorum specific

DNA fragment at 2% garose gel.
lane 1; 100 bp, lane 2; tester S pullorum
DNA

Fig 17. Collection of S pullorum specific
DNA fragment at 2% agarose gel.

lane 1, 100 bp ladder, lane 2, S pulollum
specific band 1, lane 3, S pulollum
specific band 2, lane 3; S pulollum
specific band 3.

S pulorum= S galinarum®| specific DNA fragment Bl

S pullorum3 S gallinarum®l % TF9
A 343 DNA fragmentE TAlo] vl s}
7] Y8t A7 Est A3 S pullorums
29, 39 fragment® S gallinarum A2
FAS sizeZ UERon (Fig 18), #7149
EA9 geldlAd Z+7}9] fragments 38}
o pGEM vectoro] 4r¢l3te] host cellel
transformation 39} cloning3t % th.

#1  #2 #3 #4

Fig 18. Specific DNA fragment comparison of
S pullorum and S gallinarum.

lane 1; 100 bp ladder,

lane 2; S pullorum specific band 1, 2, 3,
lane 3; S gallinarum specific band 1,
lane 4; S gallinarum specific band 1,
lane 5; S gallinarum specific band 3.
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Cloning 2 Sequencing #1 #2 #3 #4 #5 #6 #7

Cloningel &tel : pGEM vectorell A4 #
DH 9 clonig¥ #0& 939 EcoRl AlgH
Bh My F A79Ed ZF= Figlo%
Zow Ztzhe] DNA fragment sizeE &9l
& Az gl £8¥  specific DNA
fragment?] size (H 2 LA I+
& ¢ F dUt

Sequence : ABI 3100%H]E o]& (Sequn
cing primer : T7% sequencing ZATE
GeneBankoll 5&% @71AEol serchd A3,
S enterica, S typhimurium, S dublin, E coli,
Shigella flexner, Yersinia pestis, Klebsiella Fig 19. Results of restriction enzyme
pneumoniae 5&) T 95-99% 7<) 4 (EcoR1j treatment at 1.5% agarose
ix]e [e) k1) ; : ’
;rj: Z_Pj]iu]?;;(’)rjnp ;t‘lél%‘orgu;: ffaggrfxfel;’z lane 1; 100 bp ladder, lane 2; S pullorum

% S gallinaram 3 DNA fragmentil i o) specific fragment 3, lane 3; S pullorum
alling =

. . specific fragment 2, lane 4; S pullorum
FAEAE BN Y 718 fragment specific fragment 1, lane 5, S gallinarum

ol @7IMEL dAstA &gkt 4 specific fragment 1, lane 6; S gallinarum
specific DNA fragment sequencei= Table specific fragment 2, lane 7; S gallinarum
4 2 Table 59 #t}. specific fragment 3.

Table 4-1. S gallinarum specific fragment 1 and sequncece

1 GATCGGCGAA GCCAGATCCA AAACGCGCGC TGTTAAGTCT TCGGTAGAAC CGTTACCACG
61 CTCCATACGC AGACGAGAGT TTGCGTGCAG CGGGGTTAAG TCCTCAAAGA GGATTTTGTT
121 ACGGGCGTTT TCCGGTTTGT CGTAGTTAAC TTCGTTAACT TTCAACAGCG CAAAATAGCG
181 TTCACCTTCT TTCGGCGGGC GAATCTTACC AGAAATGGTA TCACCAGTGC GGAGGTTGAA
241 ACGGCGGATT TGGCTGGGGG AAACGTAGAT ATCATCAGGA CCGGCGAGGT AGGAGCTGTC
301 TGCAGAACGG AGGAGACCAA ATCCATCCTG CAATATCTCC AGCACACCGT CGCCAAAGAT
361 ATCCTCGCCA CTCTTTGCGT GCTGCTTCAG GATGGCAAAA ATAATGTCCT GCTTGCG

Sequence homology search result at GeneBank

. Salmonella enterica subsp. enterica serovar Typhi Ty2

.S typhimurium LT2, section 187 of 220 of the complete genome

S typhimurium fragment STMDI1

S enterica serovar Typhi (Salmonella typhi) strain CT18, complete chromosome
S typhimurium trxA gene and rho factor gene

S typhimurium genes for thioredoxin and rho protein

. Escherichia coli tho gene coding for transcription termination factor

. E coli CFTO073 section 15 of 18 of the complete genome

. Shigella flexneri 2a str. 2457T section 14 of 16 of the complete genome
10. E coli 0O157:H7 EDL933 genome

11. E coli O157:H7 DNA, complete genome

12. E coli (clone pRH4) trxA gene encoding thioredoxin, complete cds and rho gene
13. E coli K12 MG1655 section 344 of 400 of the complete genome

14. E coli genomic sequence of the region from 84.5 to 86.5 minutes

15. Shigella flexneri 2a str. 301 section 356 of 412 of the complete genome
16. Yersinia pestis strain CO92 complete genome

17. Y pestis KIM section 36 of 415 of the complete genome

OoO~D O Lo — ¥
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Table 4-2. Sequncece of S galliinarum specific fragment 2 and result of Genebank

database search

6
12
18
24

1 CGCCTGAGTT ACGGCTGGAT GGGACGCACA CCGGATTACA AAGCCGCCTT TGGTTGCGCC
1 CTGGGCGCTA ACCCAGCCTT CTACGGCCAG TTTGAGCAGA ACGCCCGCAA CTGGTACACC
1 CGTATTCAGG AGACCGGCCT GTACTTTAAC CATGCAATCG TCAACCCGCC CATTGACCGC
1 CACAAACCTG CCGACGAAGT AAAAGACGTC TATATCAAGC TGGAGAAAGA GACGGACGCT
1 GGGATTATTG TCAGCGGGGC GAAAGTCGTC GCCACTAACT CCGCCCTGAC TCACTACAAC

301 ATGATTGGTT TCGGCTCAGC CCAGGTGATG GGCGAAAACC CGGATTTCGC TCTGATGTTT
361 GTCGCGCCAA TGGATGCCGA AGGCGTAAAA CTTATTTCGC GCGCCTCGTA TGAAATGGTC
421 GCGGGCGCGA CGGGCTCGCC GTTTGATTAT CCACTCTCCA GCCGCTTTGA TGAAAACGAT
481 GCCATTCTGG TGATGGA

¢ Sequence homology search result at GeneBank

. Salmonella typhimurium LT2, section 51 of 220 of the complete genome
. S enterica subsp. enterica serovar Typhi Ty2

. S dublin 4-hydroxyphenylacetate catabolic locus, complete sequence

%
1
2
3. S enterica serovar Typhi (Salmonella typhi) strain CT18,
4
5

. Klebsiella pneumoniae 4-hydroxyphenylacetate-3-hydroxylase (hpaA) and coupling
protein genes, complete CDs

6. Escherichia coli (ATCC 11105) hpaA, hpaB, hpaC genes for 4-hydroxyphenylacetic

hydroxylase

7. E coli hpa[G,R,E,D,F, H 1 X, A, B, C] genes

oo

. Shigella flexneri 2a str. 2457T section 16 of 16 of the complete genome

9. Sflexneri 2a str. 301 section 406 of 412 of the complete

Table 4-3. S. gallinarum specific fragment 2 and sequncece

1
61
121
181
241
301
361
421
481
541
601
661
681

1.
2.

CTCAATGAGT CAGGGATAAA GGACGAAAAT ATGTTACGCA TACTGGGCGC GAAAATGTGC
TGGCTAAGGT TGCGACAAAG CAATCCCTTG CTGACGGTGA AAGTTTTGTA TGCCCTGGAA
GGCGCAATTG TCGGCGTACA TGAAGCGGCG CTCCCGGCGA GTCGTCGCCA GGAGCTTGCC
GACTGGGCTC ATTCGCTTAC GGCTGGGTAA TTAATGTAGA AGTCGGCGGT GAAATTTGCC
GTTGCAAGCG TCCAATCTCG GGCAGTAAGG CAATGAGCAA ACCAATTTGT TGAACAACCA
GAGGTTCTTT GCTGTCCGGA CGTGTTTCCA GTGACTGAAC TCGCTGCTTT AAACCCTCCA
GCGCCTGGTG TACGCGCTGT TCGTCTTCAG GTTGATGATG AAGCGCATCA TCAACGTAGC
AGACCGCGTC ATCCAGAAGC CCCAACACGT CCGGATTGCT GAGCTTTTCG CGGTGCGCGC
CGAGGGCGGA GATATAGCTG GTAAAGTGTG ATTGANGCAA GCANCTGAAC GCCGCTCCNG
GTTTCACCGT GACTCGGTTC CTCGAATATT AAAACCGATG CANTNTGCTC CCGCTGGGCC
GCCGCTGNAN NNANGCAGNG TNCCGCCGGG ATTGCAAGTC GATAAAAACA AGATCGCCNG
GGCCAGGAAC CCNGGGAATG ATAGCANNGA GGAGTTGATT CTCCACAAAA GGGAANTTTT
C

Sequence homology search result at GeneBank

Salmonella typhimurium LT2, section 50 of 220 of the complete genome

S enterica subsp. enterica serovar Typhi Ty2, section 7 of 16 of the complete

genome

. S enterica serovar Typhi (Salmonella typhi) strain CT18, complete chromosome;
segment 5/20

- 14 -



Table 5-1. S pullorum specific fragment 1 sequncece

1

61
121
181
241
301
361
421
481
541
601
661
721

1.

[

—

= O W=D U W

ACAGAAAGCG AGAAAAACCA GCAAGCTGGC AGCATTTACT TGTTTGAATC CGAAGAAACG
GCGCGGGCTT ATATTAAAAA ACACACTGCG CGTCTGAAAA ATCTTGGCGT TGATGAGGTG
ACGTTTAAAT TATTTGGCGT GAACGACGCG CTGACGAAAA TAAATCACGG CAACCTCTGC
CGCTAAATCA CATAACGCAG CCTTCTGTTC CGGTGCTGCC GACCGCAACG GTAACCTTTA
TATCGGGACG AGTACCGAAG AGGCCTTTAT GGACGAACAG CGGACAACGA ACGTTCTCTT
TCAGCGTGTG CAGCGCCTCG GCGGTGCGGG CGATGTTACC CTTCTCCACA AGCATCATTA
AGATGGTGAG CTTGCGGAAG GTAATGTCAT CGGTAATTGA CAGGTTCATC GTCCGCCCCG
TGCGTTAGAG CCTATCTCAG TAGGCGTAAT TGTTGAAAGC CAGTTTGGGG CCGGACAGCG
CGCAGAAACC GGAGCGTACA CATAGTACGT GAGGATTTCG AGCACTGCCG GCCNTAAATG
GCGAATAAAT ANCTATGGGA NAGCTCTAAT CGTCTGNATC ATCGNTCAGC TGNTCTGGGC
TCAGCANGCA TTCACGCTNC ACCCGATTGG GTGCGGANTG NANCCGCTTC NTTNGGGGGC
NAGGGGGNCA TCTCCCGNNA TGGNATTTCT TNAGAACTNC NGNNCAGACN CCCCATTNNA
GGGNTTNGGN GTTGNNTTCC CCT

Sequence homology search result at GeneBank
Salmonella enterica subsp. enterica serovar Typhi Ty2, section 14 of 16 of the
complete genome

. S enterica serovar Typhi (Salmonella typhi) strain CT18, complete chromosome;

segment 17/20

. S typhimurium LT2, section 162 of 220 of the complete genome
. S typhimurium LT2, section 163 of 220 of the complete genome
. Shigella flexneri 2a str. 2457T section 15 of 16 of the complete genome

S flexneri 2a str. 301 section 308 of 412 of the complete genome

. Escherichia coli K12 MG1655 section 301 of 400 of the complete genome

E coli K-12 chromosomal region from 674 to 76.0 minutes

E coli CFT073 section 13 of 18 of the complete genome

E coli O157:H7 DNA, complete genome, section 15/20

E coli O157:H7 EDL933 genome, contig 3 of 3, section 177 of 290

Table 5-2. S pullorum specific fragment 2 sequncece

1 TGCAATATCA CAGGGACGGG TAACCGCCTG CCTATCGCAT GCCAGACGCG CGCGCACGAC

61
121
181
241
301
361
421

GCGATGCAGA CTGGNATCCG GGTTTCTAAT TGTCGAGCGA CCCGACGTCA GGCTGAAACC
GGGAGGCGGC TTCAGGCTGCT TGCCTCAATC CACTTTTACC GCTATATCTC GCCCTCGGCC
GCACCGCGAA AGCTCAGTAA TCGGACGTGT TGGGCTTCTG GATACGCGGT CTGCACGTTG
ATGATGGCTT CATCATCAAC CTGAAGACGA ACAGCGCGTA CACCAGGCGC TGGAGGGTTT
AAAGCAGCG AGTTCAGTCA CTGGAAACAC GTCCGGACAG CAAAGAACCT CTGGTTGTTC
AACAAATTGG TTTGCTCATT GCCTTACTGC CCGAGATTGG ACGCTTGCAA CGGCAAATTT
CACCGCCGAC TTCTACATTA ATTACCCAGC CGTAAGCGAA TGAGCCCAGT CGGCANGCTC
CTGGCGACGA CTCGCCGGGA GCGCCGCTTC ATGTACGCCG ACATTGCGCC TCCAGGGCAT
ACAAACTTTC ACGTCACANG GATGCTTGTC CACTTANCAN NATTTCCGCC AGAGGAAAAT
TCGCTTNCNG ANTTGACAAG TCNGATAATA TCTAGATCGC CGGGCACTGG AACNNGTGAG
ACTGATAAGC AAATGGAGGA GTCGGANTCC ACAANCAAGA GGAGAATTNC TCACCTACAG
GGNTTC

Sequence homology search result at GeneBank

. Salmonella typhimurium 1LT2, section 50 of 220 of the complete genome
. S enterica subsp. enterica serovar Typhi Ty2, section 7 of 16 of the complete genome
. S enterica serovar Typhi (Salmonella typhi) strain CT18,

- 15 -



Table 5-3. S pullorum specific fragment 3 seguncece

1
61
121
181
241
301
361
421
481

1.

TCCATCACCA GAATGGCATC GTTTTCATCA AAGCGGCTGG AGAGTGGATA ATCAAACGGC
GAGCCCGTCG CGCCCGCGAC CATTTCATAC GAGGCGCGCG AAATAAGTTT TACGCCTTCG
GCATCCATTG GCGCGACAAA CATCAGAGCG AAATCCGGGT TTTCGCCCAT CACCTGGGCT
GAGCCGAAAC CAATCATGTT GTAGTGAGTC AGGGCGGAGT TAGTGGCGAC GACTTTCGCC
CCGCTGACAA TAATCCCGGC GTCCGTCTCT TTCTCCAGCT TGATATAGAC GTCTTTCACT
TCGTCGGCAG GTTTGTGGCG GTCAATGGGC GGGTTGACGA TTGCATGGTT AAAGTACAGG
CCGGTCTCCT GAATACGGGT GTACCAGTTG CGGGCGTTCT GCTCAAACTG GCCGTAGAAG
GCTGGGTTAG CGCCCAGGGC GCAACCAAAG GCGGCTTTGT ANTCCGGTGT GCGTCCCATC
CAGCCGTANC TCAGGCGTGA CCACTCGGCG ATAGCAT

Sequence homology search result at GeneBank
Salmonella typhimurium LT2, section 51 of 220 of the complete genome

2. S enterica serovar Typhi (Salmonella typhi) strain CT18 complete chromosome;

IS

]

8.

9

segment 5/20

. S enterica subsp. enterica serovar Typhi Ty2, section 7 of 16 of the complete
genome

. S dublin 4-hydroxyphenylacetate catabolic locus, complete sequence

. Klebsiella pneumoniae 4-hydroxyphenylacetate-3-hydroxylase (hpaA) and coupling
protein genes, complete cds

. Escherichia coli (ATCC 11105) hpaA, hpaB, hpaC genes for 4-hydroxyphenylacetic
hydroxylase

. E coli hpalG,R,E,D,F,H,1 X, A, B, C] genes

Shigella flexneri 2a str. 2457T section 16 of 16 of the complete genome

. S flexneri 2a str. 301 section 406 of 412 of the complete genome

Primer Design &

_
aA

1 DNA frament&
3l

S gallinarum primer design

Left primer 5'-GAC GTT TAA ATT ATT TGG CG-3'
Right primer 5'-TAC CGA TGA CAT TAC CTT CC-3'
Product size 276

#2 #3 #4 #5 #6 #7

X ch o}

—_ —_o

#1

|ZF2te| vl AMEAD S gallinarum

23 primerg Al&

P

7]

anealing temperature 62°ColA 30

cycle® PCR% ZA3 Fig 203 #o] 276bp
A S gallinarumo A A3 H=g &2
T = Addew, =& S gallinarum 3 DNA
fragmentol 7]Z3%  primer designd}
anealing temperature® 50~64TC<2 W3 &
Fo] PCR¥ ZA3 62CT~64TColA S
pullorum3 S gallinarum 3t w=gio] el

5% PCR 278 Ye3ld (Fig 21).

Fig 20. primer design by S gdllinarum specific
DNA 1 fragment and PCR result.

lanel; 100bp primer, lane2; 100ng S pullorum,
lane3; 10ng S gdllinarum, lane4;, 10ng S
pullorum, lane5; 10ng S gallinarum, lane6; Ing S
pullorum, lane7, Ing S gallinarum
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Left primer
Right primer

Product size 367

5'GCG ATC TTG TTT TTA TCG AC -3’
5'- GAA CAA CCA GAG GTT CTT TG -3’

PCR by gallinarum primer

56

#1 #2 #3 #4 #5 #6 #1 #8

100bp

%
P

#0 #10 #11 #12 #13 #14 #15 #16

Fig 21. Primer design by S gallinarum 3 DNA fragment and PCR result.
Ian 1,3,5,7,9, 11, 13,15 Template DNA is S puliorum.
lan 2,4,6,38, 10,12, 14, 16 Template DNA is S gallinarum.
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