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Abstract

The prevalence of infections caused by halophilic Vibrio species appears to be increased in the
last decade. V. parahaemolyticus is the most important non-cholerae Vibrio causing serious
gastroenteritis and wound infections. Bacteria may be also pathogenic for marine organisms. Climate
and water of Black See costal zone in Georgia provide favorable conditions for survival and
propagation of halophilic vibrios. Research about halofilic vibrios and corresponding bacteriophages of
V .parahaemolyticusis of special importance for study pathogenicity mechanisms and strain
differenciation. Besides lytic bacteriophages can be discussed as an aternative approach for the
prevention and treatment of infections caused by these pathogens.

The am of the study was to detect, isolate and characterize V.parahaemolyticus and its
bacteriophages in order to asess infection risk in this region and to study the strain biodiversity, also to
select specific bacteriophages for diagnostic, subtyping and therapeutic purpose.

Up to 200 bacteria strains were collected from Black Sea coastal waters in Georgia.
Characterization by serological properties and virulence factors was performed. High diversity of
Black Seaisolates, also presence of pandemic strains was revealed.

Up to 70 V.parahaemolyticus-specific bacteriophages were isolated and characterized. Twelve
out of them were selected for subtyping of strains of the same serotype and genetic structure. Numbers
of bacteriopages with high therapeutic potential have been sel ected.
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¥~x2° .

3@~ ~+0O-£2 =
+£°-280®@8+=1Ip2 Yecw?d £
©% =~ 8§+t ¥~ = ¥~«-8u’
ROI =RQI =SUI =THI=

£-2

£°82 £

8 £ ~ thJH £8°°-C2£8 ®-£
~ § n ¥iBrio @ parahaemolyticus.B + =
§ji = +~"pu—°°
§~£¥SRBR2I3¢CENJEL QIR
UNLPI UH UEWN QPMKMEQN QEQNPETINT NT = N T Q

SH=HF=Z+FO8«wty—+—K
°~«CE-8«E£E= +@®F|
= H8 - ~®
= ONI = QMI = Q

~«3- @-p& —~£ ° q -



1.2. Vibrioparahaemolyticus8§ + =©2 ~+ §0 8§00~ §~=4~=2 ~ *- ~- «8§

Vibrio parahaemolyticus « 8 £ © 3 g "Proteobacterialr 2 § ® &dmma Proteobacterial:

©2 ~HVibrionales® 8 ¥ ¥Yibrionaceaelk - ~ ~H¢ ~Vibriok ¥ = =X SE2 ° ~ B

- " ~9q\8brionacecae ®8§°  £2 ~¢ = ~0UERNYRES B« - | £«3 2 =- 7 ~F
~£°098~-£f£ +£=~C~«8§~-8x~=¢C~=j9T-" £2£ 8§+xxROI=2ANESE:
~+£ gk~ 8§8t3 028 ~¢=«jf-"°E£ = E£«-|E2E£°-2°-pf +=¢~=,
SV KETM= ~°¥8°+~«=3 ~°8§=%H8§g8§233°8§= ~ [2L°GELE3BE ° 8§ = «-
"T18°E£ 81 = «E£, IO EXSE-PL ¥§& -2 ¢~0£]8£8§~qf£ (q= B ~032a?2

o f£°«f232a8§=«f K~ _a§>«§

¥ ~Verio SRt~T£- ~££ g8 ~xBKtz2q¥~-= NO=zx~7£- ~1| ="
¥~«-8:-0~=028§-808%°8=-8«3pf 8§¢C28=C~=«~G£«EEL£F=¥
¢t8~°L££ x|l = +t£®28j £«8L£ = ¢~= t XMt KI¥EAREKZ~BRO3 |° KB
+~T£- 8t~C¢~«8§~-8+= ¢8§~°£328= ¢~= BhvLf= |-~
~+- (] 8°f£ 338K==~C¢C~«8~-8%x£Z/+°8§~=L£ ~+ p8§°EL£ 328§~
«=8p  m£23 -7 ~a= ER°gu--ANEhdIFaR - V.parahaemolyticus ¢ ~ V.wulnificus,
- «E28gq~¥~-j = -° §KAVparafadnelyticus ¢ ~ V.wlnificus ) | ~2 - o £

t~«flm-j2E£° 8~
28@B°-2£- ~j2£°8~
©2 ~#dg~««~=m° -2 £- ~j2E£° 8§~
°8§¥WE8 ° 8-~ £+
-7 ~qs88 ° §--~j£~£
¥ ~J8 °5-

+~TE£Is8§~ °§-=@~° ~!

+ 3 ° K. [arahaemolyticusB + =2 ~ £+ - = - « 8§ ~
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13. V.parahaemolyticus( 8+ =3 " ° £¢ 8§+ ~=¢~=0-2- - 8§8+t=«-°n-2.-¥8§

V. parahaemolyticus ¥ ° ~ =l E * T § °°&d8=te « ~ IMKKIR NEPF«XKee = | ° ¢ §
- ®28§«~23°8=0®8PH PHT7EB8CCP-R «~°8§a8§+=pEf«ij £2- MKR ~-

M NaCl [100]. ~ ° + £ V.patahaemolyticus § =+ = ([~ = o £-- 2 §®3 ° §="~° 8§ ~
©f°w- ¢l = O- 2 -«+8fn -8+ ¥8§3°8§= 28®L 8§§K= £°q8= ©-2- =
3" f¢3a=-@E3a23° ~p8=pLt~w2-~=8.-+t=¥~«t 8§°  ~2. 8§
-°8= 2 HRP+«t  §° ~ag= ¢~-= ¥~«t'§°(OP~€£_£R)©-O[96R%§‘E§§
£_i®°£i§~:©-°£a~,§~p§~: ~3 «t 8§°  ~2f£=0-2 £-8£
2°~54+0°8 8§°CE ~= ¥~3«t 8§°(OPP £«=—¥2 2 «=8§L£ zp TRy ¢ £
¥~«t 8°7 ~2L£=3XNOBX £ p8§

V.parahaemolyticus p£¥3 £ 32 8§~= +8;-j9728+xt= 7T ~¢~zx9" -
- ¥-°8j ~~W=®% ~=a 2-S(q~-=~x-j8°E£ 32818 g+ 18 +3Co—
«§©°- 328 Qgq~-~+¥¢-£ £ q~-= ~+- i §°f 3ag-= E
«8§0©°--°¥~-8 «£ (Qq~-= ©O-«E£-x~233°= 3°q8L£°Qq- ~p8§=

®~Qq-¥£-3°= ¢~«- 0©O8¢CY Pparafemolypi®sE +
§-082«f 8§x=pup~°«- «-8t=Z«~0~28§
C~«- O8XE=®- 23 HhRPFC ~=«~--  §+x=-«8«~°(Q=«¥°W-- §~°f{
BMSHAF ° £ ¥ 3 2 § ° ¢ RKRWz parahaemolyticusB + ¥~«t §° ~af=¢~= ¥~3
©-2--28£ 8§=27 ~¢~%7 ~¥ ~°= SERMEI«E §EPU~-P =0« §-
«8E°= up~°«- «-82 8= §- 08X «E° 8§=~«E£8—~C¢£2 Yy " °E£CE 8§

I
w
d
l
o
wn
o ©
=
1

I+

¥~-2 ~¥f 32a8§g]| = ¥~z ~" £ 8gq-= ¥~3%3 «t  §°  ~28§= ©-
§-a§a«§i~l=i~¢~|=3"°£¢£ t=p-°8x=3%3@p°-=¢68¢C8=
§- o8§BwWE - ¥~«t §° ~2af~K

§«8+t~q° §i|:°-«=¥~¢~°‘£i:.Vparahz{emontilcus§¥~~£—-[§f
+  ~¢~29 ~=~¢~®2-°3PBF«ET ~xB kL 8§q8=C¢C~=¥E£-£28§
¥~°£«-i:¢~:§—-2°~3"°£¢3a§—0~_2-°£ §+t=+~®~x3 (- ¢

V.parahaemolyticus §i=q~'§i3aa C=«jf-"°£ 8§=m8p-°«~= 0~
qT8E° = ¥~"L£«-pP8=«-W°~- ~2(g~-K= 588§%=mE °%§—== .
®-2~°3a8§=p-228§qgK=DbE£-£°¥88+% =p.-~°§’-J|D~&2©§¢£_~3«a
«KE ~—8x KM@ —~«=28R®8+tXEUE~¥E & = 3 ®8§° ~2 £+- ~= ~ + =
~°+£ - 8xq 8§l = ° ~pH¥—=Tp- E8 SF+==LPK-M ENMJ « = 2 §®§ +
«-wWw°® ~- ~= W~a,£—M=|a«~§!9§~«K\I£I§°I§Ii= pE«j E£2= ~°£p8=
«-W°~- *+=SMz«O«Lpu«==%8" ~°8qgK

m®_a~03a§_p_a2§—oq3a§_ ¥f 3af §+~ ~=—_o° —a
@ ~¥£a8§-8+x=£ T £8=¥Ef£ XPNOROS ¢ F-° ¢1£~°3a§~=p~a§q§ql
3T C°CEC8Et=¥~°E£Qg~=«E« ° ~-8t=¥~¥XTZWEA2LS (~8t~=US~="1@ - —~¥CE¥?
«-WwW°®~- 8§+= 3+28§z-«f ~-8, «8§=~°=Z~°8+t=j - 828Kzt~
« - W° ~ - £ o= p~a§q§i: p§¥—.§q:~—._p~a§q~: ¢ ~= o§2a ~ «.
£°08=«Qg2@8~-8= P38 -2 &=F~C¢~«p £2=°-23+=Qq~«~p-
L,EC~®8° £-«BE8EK¥XHPLEA «~=°8¥«~=0O0" 2 £ £ &~-£%~~¢C£1
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- = «-W°~- 8x&xaBP~HER- ~agF=2~-T= ~Cx-° [ 88| =
®~q- ¥£-£,  8+=q ~2xQEK 8+8q~|

j «-~°=  £¢~®8°, £= ~a= 2 ~52 = ¥~ Vgarahagngyticys° F+ = §
8" °E£CE 8+= C8unf£°£-)88L §§+= H~-~F8qK=3"°£¢8+t= ¥~. -
§,°C£ ~=+8¥°wEfp8=2¢-~ d«ﬂ¢a£K£—§§|.q—£PM=—<<£-°~¢§=i:}«-w
@ ~2f°~a3°8= +8F2F«BUAE ~| = °-«£2 8= ®E£°8§2°§ 3a~
«°® ~" ~38§=p-3a28+t¥~=pEC¥Ef ~K=="~«=28§0®8+=3"°£CE
LEC@E8 [, £E=¢C~= & ~52=~°f£p8z-«-W°~- ~xq~-K=zm®-2~"°
3 +2 ~¢ = 8q~°C¢C£ ~l = «~p8&-= °-CE£xt~j|l = a~2f°~a3c
«- «ECE E£-= ~«= 2§®§i= ¥~°£«-p§K= i@ ~2 f£° ~2a3°§=
«-W°~- 8+= 18 ~°f£= «3C«BE PE=C¥E-OR=RC«E 38~ &8RS
ENMBVP-360) ¢ ~ « ~2 £ §i~iK= b£i:~°§i—¥ wEga gl = ¢~2-2"7 §
L,EC~®8°8+= 8« ~°£+£= [ °¢C8+xtK= "~«¥~ ~°= ®8°- £ p8§
3" °EL£CE 8§+xt=«-wW°~- 8§xt=+8XpBE £=02£ 3I2a. +

ia~2f£°~83°8= p-2a2f §= ~°~~= (¢~n-~°3238§= p-~28§g
ad ~¥fagaBuq8= 3 E£°gq£328+t¥~H2Z. pELH L= ~ +-2a323
¥~ " ~"C£ 8§~-=0@-2~°323F=(f280L °E¥O" RAJIE - «w==x—
t~«-W°~-=~@®~°~2£ p8§=~°=¥~~"a8§~q=x~£°Qq-=+2°3"2
«-W°~- 8x=x8*x2f«~x|l=""7£328f£ °8" |25 KG~«>+tq>~£|E=£Q
-°=+~0O«~-¢C=¢~j 82 £ 3a=¥f-f 8§+£=-~0C°£ +=£03q° -8z%|

®_a~°3a§: ¢~: a~2£°~a3°§~:°.p=a«2~£°2§_: 1203_230
E-£°H¥B8u: ~°-*= «8T£¢ 8qgq~j= ¥~z  ~"C¢C£ 8§~-= £°9q
p-22£f£ 8§+x¥~-= ¥~ ~"£ 8§q= &@~2f£°~a3°8= p-2az¢g
®°-2--2£ 8§+xdM4]:d+-¥~°1¢ ~=8«8xt~] =°-«=, £¢C~®8°, £=« 8 «~3
®-a~°3a8§g=p-22f §= «- «E£CE £| =°-¥-°j==2£-%-°£ §
PE«qQY E-¥p8&i= qN8E£°= ~°£p8l = ~2£  £= | £¢~®8§°q~--=-
®8°- £ p8§K

¥~°£«-p§: ° ~8§« £ = jh~~ﬂ_§29-§: 2 ¥+ £ §+= +~@®~3
~° ~f£3t~.°£38§=2£«@®E° ~23° ~ I:g~—|¥ LGSt G 5§ 4
©-2--88+t=u~°«-« «=£28=£°qL£323 £ §tJVparahatnblyticus ~= ©?2

§+ 37" £CE£ 8= ¥-L£&iC-§MEB&GE~°IF~%"~~«= ~°~0%228VBNG ~¢
«C¥- «~"~P-FJBNC«C¥- «~°£- ~p8§= ¥~¢C~+"28+t~+= ~C¥§2§:
«g2 ~ -a3°= ;" YGRE° EL£ *t~= +~O©0 £ §= -8 q8£°£ £
+3 2 “8+=8§-2£-+8" - ~] = «~0°-V¥BNE-L£O¥2 £~8 &= +8p-§=£ «
~ 2£°8f£ 8=~°=8 °C£ 8§~-=«80°- 32=%x2B" £u=%2&£  £;
©-2-28£ 41 = «~¥°~«= 3" °E£¢CE §= {-j9T~28§~ :¢~= ~
¥~-~9T2£ 8§ xQRK~"° 8§
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N K Q K.parahaemolyticusJ§ +©23 22 § " §° £ & =08« 8§83 °8§=8¢£-28080~i §-

ViborioE 8§ ¥ ~«-.--08+~= ¢~= ©32228" §° £ 8§+q 8§x= ¥~«-
TCBS~ ¥ 8° (Thiosulfate-Citrate-Bile-SucroseF Kt |~ ~= -8~ ¢ ~ ¥ £ i= p-°8z%=
p£°‘£’§q- §8q=1~+*8~q¢£ ~K=+-~03~°8+=f£ +2°~"28=¢

=" 82 ~«8-£ 8= ~°-tX=-~2°83 «8§+t=j8§2°~28] =5~2°
«~°§a£ §=- ¥~-~®8° pH £ ¥PL Ix2CL £8§q8=-°¥~-8, «£ 8§x=2¢
¢t~=©0-28n-°«f 8§+=°8; 7 8§+xt=pE£t~«j8°EL£ &8 ~C¢CK=zt~ ~°
T-2-=2~2°83«8+="2-°8¢8=~4%2 §<3a§°£ t = 8O E Ho-&
p2~«£ 8§l ="T"£32 £ ° 8§ =§wa £ ~=." §(qEP2-8°= o-£o° §Fephfil " =8§TH-£2
o f£° 8¢ @--8£ =K

_+t~T£- 8§8+= <(¢MVibrioE, £8 £ = 8- 8§«8§3°8= 8§C¢C£-28n80~
¥~ ° | f£af 33§ ¥-H@+q -§2B~2¥°8§q8l =0~0322~23°§
~ 2£°8f£ 8§+q 8§xITEBSHF%2E, 87 §, C£ 8§~-K= §¥8= «- §j
- «fl g~¥~-=«~ 8«3 «= NME~+~Ox>(BLE=8§CL£-2808§0~; §
«~Qq= p-°8+t= ~° 84 ~2=8§ -8 nF2GEO~° - 828~ £ 8§+t= ¢ ~:
¢tCE£; 8¢° -2~ ~+] =27 ~¢C~27 ~==~Tp8°pu-2£ 8§x=0f£°«E
©- i £-2°~j8§~ £=,°¢8+£=3-~°8§+=2f£+2f §K

V.parahaenolyticus} + = §- 8§« 83 ° §=88L£=pBGEOL §q=°q3 2§~
¢t~=,0 8§8+=®°-¢3 2f£ 8§¢C~-=-¥~«-.--0838§=p2~«f 8§§x=pt
- 8«3 pEf 8§=-VBiIGA=«k+t-~qf£t~ " E£E=xt~TE£- £ +t=¢C~=zx97°8==~
g 8+£ £ 8§xt=« --8/HYzK 2£°8£ =
NKRKS °§-=@~"°I+=£KEF--L8,; %+

£EQE° 8= ©28§-80%°8=p2~«8x==+x£0 £-8§°£ §zx= «~
Vibrio parahaemolyticus}l8 + = ¥ £ - - « 8+t = XMFRKEB~ B¥8§-¢C~1 = ° - «= ¥
u~°«-¢¥£ﬂ§a§~:-°§- H° 83 AxSNBKES{ «{ 2 &&= ¢~= | °C8
~3 i 83 £ £23 8= VEER £8-= ~i£'£: °8 - t-«32%E&0®{QYEL §A?
¥£-£ §'J°¢"‘£—iz_¥£—'§—=«§-|§«3«=N::~J_ra§:«-q~'i£ 3 a8
°-«£28j= ,-«8Qq= ~0f£«~2f ~= «E-°£= °-«-t-«~xK= |
«-gq~"+t£ 3388~=«f?2 ~ -a§,«§i=®°-i£i§i=«~©-¢§“°£ f
"8§2.1 8@ -«= 8§x= ~°= ~°8§0=-1+87qPF%8-= q §+££ £ §t=
®°-j£+£ 8§+xt= ©O--2°-2a3p8§K= °-¥-°;= ~o«-‘ﬂ¢~I= « £ -
- «k-t-«~, £z «E£2~¢C~~= " ~°Qq%28= 2°~-,4+0°80j§32ac
2°~a2+x@®-°28+x= °£¥32~; §§+WchoRfaeli £= £¢ Vpdakaemolyticus.B +
¥E--«E£ 8§x=pEC~°°F «x®&&°TH2EHd °-«-x-«£ 8§=9g8qg «8§:
,-«~p8l =«~p8§-=°-¢£+~j | ¥pabhaendyicus8 =+ = p£«qf £ ~p§
¥~ 82f 8§(q=¢8¢8K==£+t=zno~ 28=pf£t~w2-~=¢~0C~"p8°E
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V.parahaemolyticusJ8 + = ¥ £ -- «p 8= |, - ¥8§£° 8= ¥£ 8803 p§ ~ £(quk=
¥£-£ §+£= | -°8, --22~2a3°= 2°~o+afVdoteraedt = plf« PE° B~
CE£E2 £ 88+x= = «£2 §=VRdahaplytiBuglK+ = «£- ° £=  ° - «-*- «~p§:
C~«CE-8«E= +~78+= «- 88182 ° S¥ -£fRAGFj«ERP «~¥~28g-€E] §12
~T2f£°8-n0~¥f §=i~Ef£PBHig—pEE«CE °- £ §= E° ~| ¥ £ -
2°~a+x0f° £= «8¥ ~-8p-£f KFK= ~«8q= p£¥ S§wag+= ¢
-°8,-22~233°8§=¥-~(¢~2Vcholeraelt = = & paBaktaemolyticusl8 + = ¥ £ - - « £

L, - «8p¥~-27T  ~" £ 8§+£=w8°x89SzK8 =~ 2 - ° §

1.6. V.parahaemolyticus§ + §° 3 2 £-2 - §+

1
o]
l
N

1
o
th
wn

V. parahaemolyticus§ + =8 ° 33 £ -2 - 8§+= 8= &-8if~" W= | £«- 2
T §°s3af 2. 8+t=¥£f£-£f |l =m«f£xt~«E=2 §QRISH)sF@-£30O-°" L 8§82 2 &&
B~"2.°f£ 4£=C¢C~=«f£« °~-38=@°-2E£§-£ =K

lE«-28 KMNEVSEU= pE2+£= " ~¥~i3 «~«xPL£T&&E~=8§=7-8 §
° - «?28Q~j = ¥~-%-~, Ulbrlo'paramaerrﬁlytlcusﬁ_ | E«-28 3°=q §%x¢£
~«¥ ~°~¢|l =p2~«£f£ 8§=¢~§: -° =" ¥3a~¢CW=| £«- 2§ 3
XMMI =z ¢BQ ° £8~-8 = ®~i§£ﬂ2£ §i o f©O~223°8§= «~+x~28¢-
“CfEsafg °§ | = 3PFeba§ -2 = ~© £ §C~-= ¥-~gd-.-
~°~1 £«-28§ 3 § = +~0~, ~08+*= «§£ = «°fF S a2 OG- 3A.
£ +t®£°8«ENVEUK==TFE" £—|~I:°-«=~«= °C¥~-8, «£ §i:3—
ag-=

o

'~¥~|J‘3¥<<-°J°£~ i—|- §28§~=0O~~~¥~" ~x=10f~ <<t§-¢§
¢~©~"p8§°E£ 3 ¥~+22° 8=¢£+28GE £ 8§z+-=
©~—|~¥~'~i g f--«E£-8x= ~x~Tzx-£
t®EL£°8«E£-2 £ «w~=x~ -2.--="~«p8=«Ef£j8L£°EL 8§=«88§:
«-28 8§-8tgaEeF@gF £ -XHKKEELES~VEEWN-= p2 £ p8= | £«- 2
«-8- -1 = ¥~+3po0pqgq~"¢C~= ¢~= ¢C~C¥8-C~1 = °-«= 8§¥§=
°3 23°8§ i 8§28 ~xK= =] £«-2§, §—'§—u~°«-~¢¥£—-+—£—
§-2- ¥83)GMI—= U§”= UsH ¥ KNNRBp =£l" £ = =97
§= p-~° «&SpEJ = uSqEA8= 3  °£CE B+TES £5+
§3 ° 8§ ~=H% =8 '~ §:‘ﬂ£~3a§_3"°£¢£l2l&+—«§«~°q
NVUU HE@ =] - aC~«=C¢C~=Qq~a~~"2-°£ «F=*% 0«Q§q§
©28§-80%°8§=8§, -2 ~2f §| =°-«?f §j=-¥~«-.--0823=8§ =
PES| ~ £F ~= 2- £8§-x= ¢~= «~%x= 3pu-CE£x= q£°«-+2~
«--a~QqEx~"~ E:H))@@Pélé-£§«3a§—2-_i§—u'§ B=gq& 1«8t £ °

K
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ge
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I+
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!
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£ ="
STEq=£«q'ﬂ£’~ qE° «-+2~ §23°=VEXx=Y§&8§&LE£~%x§
~~+8~qf £= «x¥~" £8§= §-a-x¥J§\l,3zﬂ<<§#¢q£—u§£i£33£§ =82 - +8§
«~0-¢8° £ £a§: ¥E-£ 8§+= ©2--£ 8§+= «80£f£ ~«= pE£xt-~w
PE«- H«E ~=028§-803°=C~=¥~°£«-C~axRPk=UNEENPY| =
C~C¥8-¢C~| =°-«=3«®°~"38L£+=02 8§ StEhIHE=§ | =393 %«f ~F==«~ j

¥E-8= ¥ § ¥8 £-~°=
p2~«£f 8+=B/KE- -~

¥ ~° f«k-C~a= ¥~«- - -K§ffh§¢'§@£a§d§)
¥~°f «- ¢"‘—|"“E=¥’6<'<-§-i-=0|_j§-aa§§¢~—|: ¢ ~
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¥ Aibr® parahaemolyticus’8 + = w8 ° 8q~¢8§="8°3 23 £%g -§8§k=2~C¥
~°« -Amf=Z«32~422f p8§=f£-2£°-2- +8§3°8§=q §x£ £
«E£rt~«£= 28®8£L2&EL£PPZE Yparahaemolyticusl§ + = ®~q- ¥£-- ~.
i’ a§:_’£a..,>£:«_,§p’_,Ea_’~—.§:~o«_‘£—.~:
8§82 £~ ~¥£¢tge="-g8=£-~CFE NENEZK § - -
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BE--28@8§=pEt~w?-~]=-°¥~-8 «txt=§j~" £=¥~-°0" £32§:
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Sigma) ~ 2 £ ° 8¢3-ARSt = ¥~«-J_r~--n~¢X

®-28«Ef£° ~ -~ T ~t " 3°8= ° £~ \| Pafahaem@®/ficus§ « £ °E£L£ 8§ £ §
¥£-£2803°8=8¢C£-28080~j 88+q 8§+tNKF«-- -£-£ 338=E;j"

i T° 82aNsK

t~«8, £ g~-«8«¢EGBF ~

VA-F F-5ECGAGTACAGTCACTTGAAAGC-30
Di Pinto et al.,
2006

737
VA-R R-5 CACAACAGAACTCGCGTTACC-30

m ~ 2 £°8f£ §4+-= ¥£—-£2§©3°§—p«£°+~~+~|,f"-0£a°-¢ - fp3 & # §
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Ei 7° 8GR

i 1°82CK
°E£+2°8§  §3 ~«-x~j - 4 oo _
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Not | 5 GCGGCCGC 3 GCGGCC-- GC

3 CGCCGGCG 5 CG-- CCGGCG
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Kim et.al.
toxR toxR-F: GTC TTC TGA CGC AAT CGT TG 368 (1999)
toxR-R: ATA CGA GTG GTT GCT GTC ATG
Bej et.al.
Tdh tdh-F:GTA AAG GTC TCT GAC TTT TGGAC 269 (1999)
tdh-R: TGG AAT AGAACC TTCATCTTC
ACC
Bej et.al.
Trh trh-F: TTG GCT TCG ATATTT TCA GTATCT 500 (1999)
trh-R: CAT AAC AAA CAT ATG CCC ATT
TCCG
tlh-F: AAA GCG GAT TAT GCA GAA GCA Bej et.al.
Tlh CTG 450 (1999)
tlh-R: GCT ACT TTC TAG CATTTT CTC TGC
Catherine C
GS gs-F: TAA TGA GGT AGA AAC A 651 et.al. (2006)
gs-R:ACG TAACGG GCC TACA
Nasu et.al.,
Orf8 orf8-F: GTT CGC ATA CAG TTG AGG ~700 (2000)
orf8-R: AAG TAC AGC AGG AGT GAG
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£-¢C- 2302 £~ g«8«CE™ ¥~t°8+=~
5GAATTC3 5--G AATTC--3
EcoR | 3ICTTAAGS 3--CTTAA G--5
5GATATC3 5--GAT ATC--3
EcoR V 3CTATAGS 3--CTA TAG--5
5 AAGCTT 3 5--A AGCTT--3
Hind I11 3ITTCGAA S 3--TTCGA A--5
5 GGATCC 3 5--G GATCC--3’
BamH | 3 CCTAGG 5’ 3--CCTAG G--5’
5GATC3 5-- GATC---3
Sau3A 3CTAGS 3-- CTAG--5
5 CTGCAG 3 5--CTGCA G--3
Pst | 3 GACGTC5’ 3--G ACGTC--5
5 GTCGAC 3 5--G TCGAC--3
Sal | 3 CAGCTG 5 3--CAGCT G--5
5 TCTAGA 3 5--T CTAGA--3
Xbal 3 AGATCT 5 3--AGATCT--5
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