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a-d thnpdtph wpynipubph hhdwi ypw okp hinlyw) wunnudubpp £hown G, ph uhawy.

1. Uju nfyujubipp hwunwwnnd B, np nhnbpdhtugdwé peoh Smjuinwughpp wunwpdbh k:
2. Uwubwghunwugyws pohop Ynpgunid £ wyp ninhubpnyd nwuppbpuljdwt hwnlnipniip:
3. Bphk nmputuyjuutnnuwnp hinwugynid £ nip opowtinid b wgkgynid

wnwudhl, wyw jqupgqutw Jupdhp thonn ubbpu (nku tupp):

4. Bph nputuyjutnunp hbinwgynid E niy opowtnid b mdkgynid wsph qupqugnidp
lupwtnn gnpénuubph wnjuwnipjudp, wyw jqupgquiim wsphtt tdwbt Uh junnigdwsp:

Zwng 2. Yul-h pupynpuydnpnid

Udutnwpwp mwpunundhwt hhdugws k tnk) Unpdninghwyjh Jpu: FTu-h pupinnpuynpnidp tnp
Ununtgnid k, npp pnyp E nnwhu dogpuinplt b hwdbdwwnwpwp hEonnipjudp npnot) mkuwlyp,
hhutudtny dhuinnpnunphnidwhtt COI ghth 650 uniyjtninhnuwyht qnyqtph tplupnipjudp juuinph
hwonpnuljwunipjut ypu: Ghunipuyh kpuyupudbknphly (K2P) dnnbkih ogunipjudp
hwoquwuplynn EYnynighntt hkpwdnpnipniup juyunptu Yhpwnynn gnighs E, nptt wpuinwhwjnnud £
nwpwdhwnnudp YouE-h Epnt hwonpnuljwnipniiubph dheoli:

NMuwpuljuljui éngnid pwljynn djubph ntuntdbwuhpmpiut dudwbwl) hEnwgnunygbty £ wykh
pwt 150 wnwudtyuly, npnup puwn dnpdpninghuyh pudwyby Gu 83

nbkuwlibkph: Uhonbkuwluyht K2P htnunnpnipmiuph dhohtt wpdkpp  hhduws COI
hwonpnuljwunipjnititinh Ypw Juquty E 1.15%: Uhoht hknwynpnipinitutpp, npnup unnugyty
tu aljutph wohuwphny Uk hpwjwtwgdws wy; hknwgnunipniutbpniud juqut) Eu 0.25% -
0.45%:

Utipuhljuljut dngnid ptwljyny djutiph hbnnwgnuunipjut dudwtwl] ntuntdbwuhpby b wydbjh
pwlt 150 wpwbdlywl, npnp puwn dnpdnnghujutt hwnjuthpukph nuuwjupgyt; tu 76
wnbkuwlh, 56 ginh, 32 puwnwuhph, 11 Jupgh, b 2 nuuh: Unnpb pipdws wnyniuwlp
ubkpyuyugunid £ tnwpplp mwpuniindhwljwt dwljuppuljubphtt uwwnljwinn tdnpubph

Uholi K2P htnwynpnipiniuubpn:



Zudbkdwwnnt | tjuquqny Uhoht Unwybjm | Unwlngupun

pjnLuubkph u htEnwynpne gnyt otnnid
rhip htnwynpnt pintu(%) htouwynp | (htpwnpmip
pinit (%) nipnLl juitr) (%)
(%)
Stuwljh 185 0 0.18 1.66 0.02
ubpuntd
8tnh 76 6.19 12 20.23 0.42
ubpunid
Cuwnwuthph 888 10.88 17.43 24.56 0.08
ubpunid
Yupgh 9274 14.57 21.51 28.9 0.02
ubpunid
Twup 3439 16.2 22.77 34.41 0.04
ubpunid

‘Lokp htnlyjuy wuymdutpp ghown Eu ph upuwy.

1. Yufe-h puplnnhugh hwdwp punpduws hwndush hwenppuljutinipyut
thnthnjunipjui EYnjnighnt wpwgnipjniip hwuwnwwn ywhwnp L wybjh dks
1hth, putt H4 hhunnup Ynnuynpnn qkth EYnpnighnt wipwgnipiniip:

2. Muwpuhg éngh ntuntdtwuhpdwb dudwbwly COI-h ULS vhohti
utpntuwluyhtt K2P htipwynpnipiniup, hwmdbdwwnws djukph djniu
htwnwgnuumipnitiph htwn Jupkh £ pugunpk) dh pwih
niuntdtwuhpdws tindhtiw) mbkuwlutph (wyuhpt Unpdbninghwh hhdw
Jpw wnwdtwgyws mkuwljutph) tbpunid hwdbdwnwpup
nwpulhnjws jjuunbpubph wununipyudp:

3. Unniuwlnid pipdus wmdjujitpp hhdtwynpnid G wyt dhwpp, np djubiph
wnbkuwljutiph npnonudp Yupbih E hpuwjwuwgut] hhdudtng COI Yunpubkph
hwonpuljwunipjnitibph ntunmdttwuhpnipyut Ypus:

4. Unmiuwlyp Jyuynud k, np COI-h ypw hhdtJws puplnnhugp hwupdwp sk ginh
npnouwl hwdwnp:

zung 3. Zmonpnujuimpiniuutph nmwpwdhwnnid (nhykpgbughu)

(Rtp hwpdwpnipjut hwdwp wjunbtny Ypludnud E Ephpnpng hwpgh uyqpnid npus
hubnpuwughwi) ) Swpunuindhwtt wwiunupwp hhdudty k dnpdninghuyh Jpu: Yule -
pupynnhugp (DNA Barcoding)- unp dninbgnid k, nph tyyuwnwlj £ mkuwlutph &2gphun b
hwpwpbpwuwinpkt ywpq npnonudp: Uyt hhddws E dhnnpnunphw) ghuinnppnd opuhnwqh



qluh dpugukunh uniyinnhnuyht hwenpwljwunipju(650 uniykinghnuwyht qnug . q. )

Jput: EYnpynighntt mwpwsnipniup, npp hwpduplyty B Yhunipuygh (K2P) tpyupudbknphly
Unnbih Yhpundwdp, hwdwpdnud E juytt mwpwsénid grnws hunkpu, npu wmpnwhwyjnnd
nwpudhndwl wunhdwip Yul-h kpynt hwonpnuljwnipinitutph dheli:

Ushuwiphh mmwupptp Gplpubpnid hppuwjubiugdws hhig pupynnhigh hEnmwgnunnipinititphg
unwugyws, 16 mbuwlutph YEkpwpkpynn wdjuukpp tbpjuyugdus tu uinnpl: Zupduplyty
tl Gpkp nhyh mwpwdhndwb wpdtpubp. hwdwspuiwphwyhly, tkppkghntiwy b Uhontghntiug
htnuwynpnipniuutpp: Zudwojpwphwihtt mwpudhwnndp, npt b unynpupwp jhpunynid £
tdwuwwnhy hbnnwgnunipiniiubiph hwdwp, hpkthg tkpjuyuginud E unyt nkuwlh(wiuwjp
dwquwt Juynhg) hwonpnuljwnipiniiutph qnugq-qniyqg hwdbkdwwnnipjniuutnh dhohtt
wnpdbipp:

Ukpdwpqujhtt mwupudhnnudubpp hwoyk) b pnjnp tnyt Juyphg, tnyt nkuwlht
wuwwnljwunn hwonppuljwunipjniiubph hipwynpnipniiubpp vhohtmgubny:

Uhodwpquyjhtt hipwynpnipiniiubpp hwoyby Bu utnyt nbkuwlh Epynt nupplp mwpwsputphg
unwgyuwd pninp hwenpnuwljwtnipnitiiph dhol hinwynpnipnibiubpp dhohtimugubny:

Entp hwoquplubph wpmyniupubpp (0, i, b iii) pipdws & unnpl:

i. 10 mbuwljuubph hwdwp 17 tkpdupquyhtt hwdbdwwnnipniutbpp mupudhndwb
Uhoht punwlniuwyhti otinnidp (SD), fuquky £ 0.11% (wjuqugnijup: 0%;
wnwykjugnyup: 0.3%): Uju wkuwljutinhg Ukyht JEpwpkpynn 18py ukpdwpquyyhe
hudbkdwunni pjut nuwpudhndwu SD-u juqub) k 1.26%:

i. Zunuunwtth Argyrops spinifer uunipubph tipdwpquyhtt mupudhwnnidp juquty
£0.20%, hulj Zunjuunwh b Zupujuyhtt Ubphuygh tdnputph vhol vhodwmpquyhtt
nwpudhinnudp 0.13%:

i. Platycephalus indicus-Aahwdwphwdwppiuphwjhtt mupudhunnidp juqul) £9.46%.
Uju mbuwjutiph dhodwpquyhtt mupwdhwnnidubpp bk Guhbnbyuw)p.

Zunjuwunwt/Qhttwunut 15.78% Jhtwunwt/Uuinpujhu - 12.05%

Zunjuunut/Uduinpujhu  10.61% Qhttwunwt/ 2. Udppluw 16.05%

Zunuunwt/zy. Udphu  4.05% Uduunpuhw/zy. Udphlju  10.95%

‘Lokip htnlyjuy wuymdubkpp Lhown B, ph upuwy.

1. (i) hwpuplynid 18pn hwdbdwinnipju SD wpdtpp hwdwhnibs L uy
dwnphl, np hpwwinud hwdkdwngwé pninp djubkpp sk, np unjuunid
El tnyt mbuwlyht:



2. (ii) hwyJupynid hpuwwywpwljus K2P wpdbputpp hwunwwnnud Eu
uy Uhwpp, np Zunuunnwh b Zupwdughtt Udphluygh A. spinifer
wnwnijjughwitpp wnwewgh] ki punhwinip uljqphiwljuie
wnunijjughuyhg, umjuyub Zunjuunwinid wybkih wwn
Eyninghwjutt junpotip Yul, pwt Zwpwuwyhtt Udphjuynid:

3. (iii) hwpquplh nmwpuwdhndwb wpdtpubpp gnyg L mwjhu, np
dhouwupquyhtt mwpwdhndwb wpdbpubph hwdbkdwwnnipjudp
hwdwshiwphuwyhtt mwpudhwndwt wpdbpubpp wykjh pun
hubnpuwughw E mwjhu wphuwphnid P. indicus-A
hwonpnuljwunipjniiubnh nwpuwdhndw suhbph yEpwpbpyuyg:

4. znnud juwnwpking (iii) hwoyupyht, hwdwohiwphwhtt mupudhndw
wipdtiph (9.46%) U Uhohtt Uhodwpquyhtt mwpuwdhwndwi wpdtputph (11.58)

Uhol tnwé nuppbpnipynip Jupth b pugunpt) nwppkp Ephputphg
hEwnwgnunus wdnipubph wthwjwuwp pyny:

Zwpg 5. Fhptnhn hnpunuubph thnjuwnpoidp

Fhptnhny hnpunuubpp(Juhwtwdl gindh hopdntutpp) wpyut dky mknuthnhudnid
uyhwnnwlnigutph dhongny: Bhptnhy hopunt juwnn qunpniyhup (TBG) phptinhn hnpunt
thnpownpnn hhdtwlwt vyhwnwlnigu k: Gwn gnpéntiubp b wgqnnid TBG- h
nugktivnpughuyh ypu: puighg Eu bunnpngtup b hwlwpbnduwynphy hwpbpp: Ophtwl,
hwjuwpbkndtwynphs hwptpp dbkdwgunid Eu TBG-h §nughinmpughwt: T3RU Ukpnnp
Yhpwnynud £ phptnhn hnpunuubpny shwgbhgus wpjut ke sfuudus TBG-h pwbwlp
npnotnt hwdwp: Uju wuninnujhnpkt swihnd E hhyuwunutph TBG-h nunhnwljnhy T3-p
Juybnt punnibwlmpniup: bPuspwt gwdp £ hhywunh phptnhn hnpdnuh dwuwpnup,
wjupwt pun punhnwlnhy T3 Yuyyh TBG-ht: Ujuyjhuny, pwtth np nwnhnwljnhy T3-p
httwpwynp k npnoky dhuy suwydws duny, T3RU-h wipmyniupp Yihuh gudp:

‘Uobp htinnlyuw wunmudtpp dhown Gy, ph upuwy.

1. Unwetuyhti hhynphptngh dudwbwl] Juhwbwqgbndh $niuljghwh plunh
wpnynibpp Yjhup hbnbywip

TSH pwtwlh pupdpugnid T4 pwbwlh tugnud T3RU pwbwlh tjwugnid

2. Zwljwpknuuwynphs hupkp ogunugnpédnn wnnne dupnnt yuhwugbndh
dnruljghwyh phunh wpnniupubpp Yihtukt hbnbyjup

TSH unpdw; T4 pwtwlh tjugnd T3RU pwtwljh tdwqnid

3. Unwotwjht hhybkpphptngh dwdwtwl Juhwtwgbndh dnruljghuyh ptunh
wprynibpp Yihup hbnbywip

TSH pupdpugnid T4 pupdpwugnid T3RU pupdpugnid

4. Gpypnpuyht hhynphptingh (Wwynintinh ghupmiyghu) dundwbiuy
Juwhwtwgtndh $niuyghuyh punh wpyniupp Yihth hknlbyup

TSH tJugnud T4 tjugnid  T3RU tdugnid



5. Gppopnuwghtt hhynphptngh (EBipuntuwpdph nhudniuljghu) dudwtuly
Juwhwtwuglndh $niuljghwyh phunh wpnyniupp Yihthhtnlyup

TSH tnpuuy T4 uJugqnud  T3RU udwqgnid

Zung 4. Swgh hunnpynid

Lljup a -nud gnyg kEnpjws gudh b oipdwunhfwuh qquyuljut ninhubpp: Unweht Juipgh
ubjpnup dntinud E nnunintn b uhttwyu £ wnwewgund tplhpnpn upgh upnuh htwn, nph
wpuntip wjwpunynid £ nbuwpdpnid(pujudniunid): Gppnpn upgh thpnup hudnpdwghw
hunnpynud £ qijunintinh lnb: Lwp b-u gnyg £ wnwihu dhppughwh b ypnyphngbughugh
(hnnkph nhpph qqgnnnipnil) qquyuljwl ninhikpp: Unwght jupgh tbjpnubitph wpuntught
Ybponypubkpp quniynid bu ninbnuptinid b uhttwwjuikp Gt wnwowgunid tpypnpny upgh
ubjpnuh htw, npp hwnnud £ dhotiughép b ipw wpuniibpp wdwpwnynid ko nkuwpdpnid: b

Jtpon qquyulut hudnpuwughwt hwunnppnid £ Yinh tppopn Yupgh tbpntukpny:

“Ydpwun nhyph wpyniupmid Juwuy k) E dwpnnt npunininh uyhwunwl ynipp
Ypdpwgnunjuyghtt hwnduwsh we thnpuyjhtt b dwpu dkgpuyjhtt dwubpnud:

(a) (b)
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“Enpuw) t Swwnwbiwh jwd hngkph nhpph

(Utgpuyhly) qquyuywt munhikp phlughsh
5}\/_\ Ytupatwdhg huppupl
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- %_/ . Nnumnbnh pnpum) dwu
Sunlh Jwd ghpunipjutb = 1 - Vv,
pbhuyhsh YEbwnpuy Nniumytnh wrwebwjwinkpw) wnth Nnumnkn

Euwnpnbwdhg
byupnupky

Muntnuphih Ynphq

‘Lokp htnlyjuy wiymJubpp £hown B, ph ujuwy.

1. ZhJwunh wy dkppnid obpdwunhdwih pujunidp puwpunygus k:

2. Zhuwunh dwpu nnpnid Yhppughwjh qqugnnnipiniup prwpundws k:

3. Zhywunh dwpu nnpnid ppwpunngws £ hnnh nhpph qqugnnnipnip,
hulj we nnpnid’ obpUwunh&with qqugnnnipntip:

4. ZhJywunh dwpu nnpnid pwpundus E guyh qqugnnnipiniup:



Zwipg 6. Unbpnhn hnpuntuubp

Uwtpnhny hnpunutbpp wgnnud B wnwetiwhtt yuwnwupuwth qittph Epuypbuhwyh 4pu,
hsytu twl pohoutinnid tppnpnuyhtt wwwnwupiwth qitutph ypw, npp gnyg £ ndus
unnplb pipdws tjupnid

Eplypnppuiht wwwnwupwbh uvyhunwlngitp
b 4 @ & ®
Ed e Hg o o
A A A A

DNA

%
%% x5

Uty wrwgtwyghh yjunnwujuwith
uy hunwlymgp upgkjulymd
wnwehwhl wuwwnmuuiuwih gkukpp

UkY wy) wowgbuht wwwnwujiwbh
uyhunwlng whnhjughnud £
tpipnpwihb ywnwuwbh qkbkpp

‘Lokp htnlyjuy wuymdubtpp gdhown B, ph ujuuy
Unwgtughti b Gppnpyuyhtt yyunwujupwmbkph gitbpp nmupppynid Gu.
1. Znpunuubkph tkpunisdwt htn vhwdwdwbuwl Ful-h nhuhjughwyh wpgbhjulnidng
2. Znpunuubph tkpdnisdwt htin dhwdudwbwl mputuphyghwyh wpgbjulnidng
3. Znpunuubph tkpunisdwt htn dhwdudwbwl mpubtujjughwh wpghjulnudnyg
4. Znpunuubph tkpUnisdwt htin Jhudwdwbwl nputuphyghuwh b

npuwbujjughwh wpghjulnudnyg

Zwipg 7. OtnLphsutip

‘Umipkpp, npniip Uhinnpnunphnidh tkppht punuipp nupdinid bt puthwbgkih H
hntuubph hwdwp Ynsynid Eu "thtnkphsutp” (pasoéwmrenn, Uncoupling Drugs)

‘Uotip hbnlyw wungnidubpp dhown B, pl upuwyg.



Uju ynipbpp jukdwgubt ppdwsth dwhiup (nipugnidp)

Uju ymipbpp Juguqbgubt wspoweptnh fuwmnwpnihqup opquthquniud

Uju ynmipbpp Juduqtgub dwpduh obpdwunhgwn

Uju yniptph swhwquig Uks swthwpwbwlp jhwtqkguh dwhydwt puish
Jupniy Ynpunh yundwnny:

5. Uju ynipbph swthwquig Uk swthwpwuwlp jhuiglkguh dwhqub UGd-h
qquih npunh yuwngdwnny:

- L=

Zung 8. Fu-h Junpuwwnndp p tunphYghugh $Epukunutpny

Npno nkunphljunnwuqutp niubt fwbwsdwt nwuppkp hwonpnuwljwnipnitutp, vwljuyt
wnwowgunid L tnytwwnhy Yusnit Swypkp, hsybu np gnyg E npduws unnpl Sall b
Xhol hudwnp.

Sall Xhol

B e

\ J Y
5..G TCGAC..3'  5..C TCGAG...3

3'....CAGCT‘G....5' 3...GAGCT C....5

San Xhol Sal 1 Xhol
Tunwpl (MG nuphtaton Bunnuply Myndphbwln  Obhodphbubn
Elpnnp UBpenn  pang Toprrp , dWpanp
Tiop — ——
5|'l|:I|J — —— ——
2Kbp —
100bp
"TrEhnphlwhun JEwoph Epln wwppbpolbbp v ho b bapbgh {pw boygbwnhy
ghwynpmipoih

Uwnnpl pipdws gh- EiEjunpudnptqh tjupp gnyg k wmiwhu Yul-h thubwuphqugyus
Unjtynyjutp, npnup unnwgyk) ku ny nEjndphtimtin (quunwply) b pEndphtwmtn (X gkl
wuipnibulng) wyuquhnuht puyptuhuyh JEjunph pkunphljunwqibpm]
wdpnnonipjudp dknpytinig hkwnn: Epuyptuhwjh JEjunnpp nith nidtn ypnunwnp hp
nuwynpduwtt vuyph Unwn: Ntndphtwbtn yyuquhnh tkpphpp wvnnugky Bu, dowltng
TUE-1u SaLl nkunphlunwqgny: Lkpnhpp Juwt) B JEjunnnpht, npp jupundws kp Xhol
nbuwnphljrnugny:



‘Lotip hbnlyjw) wugmdubkpp £hown B, ph upjuwy.

1. S{jujukpp gnyg ki mmwihu, np Epuypiuhwyh yEjunnpnud §intwdnpdws tu ubpnhph Eplyne
wuwndkubkp

2. Uywuynud k, np Ynuubph Jhup Yyupnqubw uhtptqb) X ghuh h-[Fu-u

Xhol - uuypep nhknuljuyp]ws tukpyhphg noipu’ phyndphtiwbn JElnnpnud

4. QLnud nphunwuplynn 2000 t.q.-ny hwwndwédp Jupkh £ ogurnugnpsty
npujtiu qnun pklndphtwbtn Jeunnputph uhphthugh hwdwp

5. Bpt Sall-ny dowljdws ubkpnhpp vhwgubtht yEjunnpht, npp jupundws bp dhwdudwbuly
Xhol u Sall dtpdtunutpny, hulj nEndphtiwtin yuqlhnp Yupkhu Xhol-ny, wuyw
Junwgytp 4000 t.q.-nd ywpnnniljw:

w

Zwupg 9. lninpuuuljtph qniquynpnidp
udnpuutitiph qniquynpdwt thnpdbpp hpuwljwbwgyt) Eu hwjwuwp Epupnipjudp 16
ppnunund niubgnn fpdnpuwutytiph nkuwlutph ypu: UEY qlith dntnnwughw nitkgnn Gplnt
Untinwtin gstph (gnyg Eu npjus mjunip nhdpbph mkupny) qniquynpudwit wpnniupubpp
gnyg kit mpdws unnpli: Snipwpwitynip ghuth Untinnugdws wkp uyph mhuh
huwdbdwinmpjudp nkghuhy k: " Sjupnipiniup” wynihgb $Eunnhy k pwn ghutp G wqnnid
nju) dktunnhyh Jpu: viknpuwutiph wju gdtipnud nknuphtmughw wtnh sh niukunud:

1n in 2n Utyng
oo oo a [oxe! oo
R R Bopp 7 7 G L Prynpp
9niquunpni 1 NS b o
m1 m1
oo™ O O o © O - oo
i SN F e Fme 1S 12 S n|nnn
Oniquiynpnid 2 T 5
m2 m2
[ N N | . zooppy T T ) i
Oniquunpnid 3 e o
m1 m2

‘Lokip htnlyjuy wuymdubpp £hown B, ph ujuwy.

1. Bptk m1 b m2 dntnwghwtbpp tnky Bu tnyu ghunud, hwjwbwluwb E, np pwswubpnid 3-h
Ubjngh pninp wpynitpubpp Yhukt " wnpunp”:

2. Bphk pwswubpnid 3-h Uknghg wpweowbiwt 1 "nipwju” b 3 "wnjunip” fudnpuutltp, wmyw
m1 b m2 dntnwughwibpp tnk b mmwuppbp gkubpnud:



3. Bph hwswutpnud 3-h Ukjnghg wnwowtiwt 1 "nipwju” b 1 "wnpunip” judnpuutlbp, wyw
M1 b m2 dntnwughwitpp Jupnn kb duok) dhdjutg:

4. Bphkthnpdippwpdbhtt " npunp" dninwbnbph nwwupptp qnygbph hbw, "nipupe” b " wnjpunip”
hudnpuutiph wdkbwhwdwp nhnwplynn hwpwpkpnipiniup 3-h dkngh wpyniupnid
Yihukp 1:3

Zwpg 10. Puyuubtdhw

Pujuubvhwt mwpwdywé dunwiqujut hhwunnipjniut £, npp juuyyuws k hkdngnphh
onpwltphg Ukhh Ynpniunh Jud pwuwlh qquih tJuquui hkn: Upyniupnid winwewgunid
E $niuljghntiwmy htungnphh tjuqnud, Ephppnghnutph nphudbniujghw b wmnwewtinid L
nujujupniunipjnit: a-pujuutdvhwyh dudwbwly pudupup pwtwlny sh uhtptqynid
htiungnphtih a-onpwt’ wowewbnid ki hkungnphuh wkwnpudbpubp, npnip wwpntbwlynod
tu dhuyt B-onpw:

B-puuutvhuyh dudwtwl pudupup pwtwlny sh uhiptqynud htungnphtth B-onpwi, hul
a-onpwubpp wnwowgunid ktt wiyniskih wgphquuntbp, npntp ny hwunt Ephppnghwnubpnid
tunywép Lt wnwewgunid b junspunnuunid tu npug hwuntbwgdwip:

Uwpnm tnpuw) hwugnhn gkindmd Ukl gkip Ynpuynpmid t B-onpw b kplnt gkt a-
onpw: Ywpkih kp uyguuk), np tnpdw) dwppjuig Unin a-onpwttph snpu wkjukph
wnluynipiniup B-onpuitph tpynt wkjukph hudbdwn Jhwtgqbgubp a-onpuubph
wykgnijuyhtt pwtwlh b mgpiquuniph wnwewgdwup: Uwjuyt dwppljuig unpduyg
pohoutinnid htidngnphth a-pnpwutph wgptquunutpp puguljuynid Lu:

Zujntwpkpyl) kp a-onpwubkph jnisthnipiniup wywhnynny dkjpwthqu: Ephppoghntbpnid
huwyntwptpytg 11 §hu quiqws niikgnn Uh uyhwnwlnig, npp Ynsytg a hkdngnpht
Juynitiwgunn uyhwnwlnig (a-hemoglobin stabilizing protein=AHSP): Ujnpuyhunnwlnigpa -
onpuyhUnundtpubphhtn juqunid k jnistih hwdwihp: AHSP juwdnid £ o -onpuygh wjt
dwljtptuht , nph htnn Juuyynud £ twl B-hEungnphp, b wywhnynid £ a -hkdngnphtth
unpdwy) duydtp: B-htungnphuip peonid uhtiptqybint pupwgpnid nnipu k dnnid AHSP
hwdwihphg:

‘Uotip hknlyuy wuymdubtpp ghown By, ph upuwy.

1. Owup B-puwjuubtvhwyny hhjwinwtwnt wykjh vbs hwwhiujuunipmniup o
pwjwubdhuyh tjundwdp jupnn E pugunpydl) o - b B-giutiph wuwngkubph
pwtwlubiph mwppbpnipjudp

2. a -htungnpht/ B-htungnphtt hwpwpbpnipjniup hwpdwp dwplbp kB-
pujwutdhwyh uiphuhtigh hwdwp
3. a-htungnphut nith wykjh Uks pbwdwlgnipini B-htidngnphh, put AHSP-h tjuwndut

4. Uywuynud L, np Juwuwlup dntnwughwitpp AHSP-nid junwewguki B-
pupuubthughlt huwnnly $Einnhy o -onpuyh wgpkqughuyh thengnd:



Zwpg 11. UbkwnwpnihYy nighukp

XY iympbpp twmbyniphp b Z iniph uhiphgh hudwp, nph wthpudbon E wgh hwtwp:
Ubnnuwnpujh Juyph whwyp (WT) ypnunwnpnd k, wyuhtiptt jupnn £ wdk) dhthdw) utiiinuht
dhowuypnid (MM):

U4 muppkp dhowjuypbpnid.

Unwugut tbjpnuynpujh Z (Z-) wyniph uhtptqh phbbln niutkgnn snpu Untinwtin: Uwnnpl
ubpuyugqus Eu uyn Untnwtntibph hbwn juwnwpyws hnpdbph wpyniuputpp (" +"
owlhwlymd E, np nhinyby twé, huly" - sh nhudby):

Udh dudwtiml MM-h

Fohotiph nhuy MM | MM+Y | MM+XC | MM+Z Ypw Ynuinwlyynn ynip
Quyph why (WT) | + * * *
Uninwn 1 - - + + Y
Uninwn 2 - - - + X
Unuinwtin 3 - - - + X
Uninwun 4 - - - + y
Undyp kdkinwp phuwn

Ununwughwitph §ndybdkunwp thnjpwgnbgnipyut uinnignudp juwnwpt) bu dhuthdwy
dvhowquwynh ypw htmbkpnjuphntiiph wgh phunwuynpdwi dhongny: Unwgt) ki htnlyuyg

wpiyniupubpp.
("+"upwtwlnid E,np nhudnud £ wd, "-" 7 sh nhudnud)

Uninnutinnl
Untnwtn 1 | - Uninnwtin 2
Untnwtnn 2 | + - Uninnwtin 3
Untnwtn 3 | + - - Uninnwun 4

Uninwutwn 4 - - - -



wswutpdwt thnpdp.
Untnwtin pnnwdubpp pwswubpyly kb, b jpipupwitynip ppwswubpdwt hwdwp
npnoyt] £ ypnunnunpnd wuljnuwynpubph %-p: Upnyniupp hbnbwyg Ep.

wywubpnid wynpnununpndbph %-n

Untnwutinlx Unitinwtin 2 25%

Uninwtinn 1X Unuinwinn 3 25%

Untnwtinn 1X Untnwtin 4 | 0% (uwnniqgws k pun Uké pyny wuljnuwnpukp)

Untnwtnn 2 X Untinutnn 3 | 0.004%

Untnwtn 2 X Untinutin 4 | 0.001%

Unitnutun3 X Ununnwtn 4 0.001%

‘Uotip &how bt ujuwy wyignidukpp

1.

2.

Untnwbn pnnwdbpnid dntnwughwbpp tplnt mupptp giutpnud Eh

“Thunwpytny pnnp Untnwtinwght onwdubkpp, jupbh E Bupunnpt], np Uk pnuwynpugh
gtunuh wntjuqt hhtq jniniutttp Untinwughwyh Eu Eupwupldt Uk b wdbih pnnudtph
ghununid:

Untuduqt Eplnt dntinwtin snnwdkp hwughuwgt) Bu Ypiuwlh dninnwbnukp
(Untinwughwyh k Eupuplyt] wbih, pwt kY |niniu)

Unitnwtn 3 dntinwghwjh upwplyws jnniup nbknuljuyuws E Untinwbn 2-h
b Untnwitin 4 -h dntnnughuyh Gupuplgws nnrutibph dholi:

Uyuwuynid k, np Untinwtin 2 b Juyph mhuyh gtnudh jpwswubpnidhg uinuugyws
wulnuynputph 25% I hukt ypnunnunpndubp:



Zupg 12. Mupw-uhwnpnptung

Uuwnpl pipdws Epdbunnuyhti nbwljghwt pipwinud £ Gplnt thnynyd wwpw-thnpndbupy-
whywnhny — yupw-thnpndbun)+ybywnhny Mupw-thnpndtunih dwpuhdw) fjutnidp
Juwnwpynud £ wihph 405 td Epupnipjut gquydwbubpnud: (Feulghwgh pupwugph Ynpp gnyg
E wmjwd unnnpli:

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Sknuuiwu b

NMupuwihupuwdbingh hiwbnuip

(405 nm)

dudwiul

‘Lotip htinlyw wunmudutpp dhown By, ph upuwy.

1. Mwpw-uhnpndbunih mbownnidp wnknh E niuktunud pEpdbunuyghte
Ubkjuwthquh wnwght thnynid

2. ©pipnpy thnynud juwnwupynud E epdtnwghtt nbuljghwih wpugnipjub
nwhdwbwhuljnid

3. $hpdkinh wlnhympjniip Jupkih Enpnok Ynph phipnipgniing "a" nbkqudwuntd

4. [*hwlghuwyh ypnnpnijunubphg dkp wjnhjugunid E $tpdktnp

Zuipg 13. Udhtwpeniutph thnjuwbwlnipniu

Uyhwnwlymigutph pwjpwynidhg wmnwowugus wdhttwppeniubpp Jupnn tu Eupwuplyty
Utinwpnihqup, hofuwplbing Yhinpntwpeeduyht ghljjh thgwtlywy tynipbph: Zknlyug
townpyus wdhtwppeniubpp uvnwugybky Eu bywnpyus vy hwnwljnigh puypwnidhg:



coo™

Oy 2l o
H N —CH—CO00 = HN— (I:H—coo@ H,N —14(|3H— coo™
Wuwwpunwnn G nLinwidwin Wwuhu
bl

8nug £t wnwhu nwnhnwywnhy wéhuwdhup

Upkpuh ghlyp thpuyugus E unnpl: Zwpyh wnkp, np o- wdhtwppniutph ks duup
Jupnn E dhwtquuhg thnpowuplydt) hwdwywnwuhwt a-fhnnppedh nputvudhtugdut
ntwljghwyny, husp tnyuytu tkpuyugus E unnpl:

ghuipuwn
CIOO'
0
G I Cok CHy
HC” “g.con /] TOOC—C—OH foo_
0. oo I P
*“T/ coo- -o0c——H TDO:T"' coo®
- |
2 CHy
| opumjnugkununn I HyN —CH 0=C
NADH + H* coo- coo- NAD* | |
hqngpunpunn \<\_ R, R,
NADH + H* —unlin Yk
— - + 0, () -undl IJ.lPPI‘lI.)1 (unJn-1y |.nn|z}|z+n|.)2
22 LY A
00~ I N/
H v
HO—C—H ' .
-al._ll; Updw-Yhnngmunumpunn ¢, [ wpuluwdhliwg
Uupun | oo~ A
coo- “\
NAD® - )
+ €o coo® coo~
CoA-5. L |
@ \naoH + w 0=C HyN—CH
H; O Hec _~CO0- | + €0,

CH |
1] = R R
€ oo~ | 1 3

goc = “H I CHz
Do lwpunn CH; coor {wPa- ~
1$n-Ykinnppnd) (o pw-wlhtwppnt)
F’h énz Gop + p  Uniljghtipy CoA ! 2
| GTP

Mo 00~ + CoA

Uniljghbn
‘Lobip hEnnlyjw yunmudubkpp dhown B, ph upuwy.

1. Uuwwpwuwwnp Ypkpuh ghly dinbkjnig hkwnn thop
wnwohtp YEpbw opuwjnughnuwnnid:

2. Ujwuhtp Ypkpuh ghlj] dinukjnig hbnn thop wnwehtip Yipbw ghnpuwnnid:
3. Lowunpyuwd wjwthup ghljjh wpwehtt yyunniyynnd
Juwnwewguh “CO,

4. Lounpyuwsd gpniinwdwnp ghljh Epipnpny yunnyunnid
Juwnwowguh #CO,:



Zung 14. Pdynyuught tpwunpmid

Pohoubtnh huwnijuuyhtt bywnpuwt thnpdbph dudwbwly pohoiipp Jupd dudwbiwlyny
wuwhnud kb npnowlhh Unjklnyukph tpunpyws twhiwmyniptnh dhpwjuyypnid (hdwniju),
wjunthbwnl pohoutinh Uty suinws tpunpusd twpwmyniptpp (Jugynid Eu: dpwithg hkwnn
dudwtiwljh pupwugpnid htwnbnid ki tpunpuws Unjklnyukpht: @tutph bpuyptuhw
niuntdbwuphpbnte hwdwp pohoutiphtt tipynid £ wpwunpdus UTP: ZEkwnwgnunnipjut
wpyniupubipp wdthnthyws Eu ajupnid:

100%

890%
80%

70%
60%

S0%
40%

30%

Lownpnudubppp (Fuf-md

20%
10%

0%

0 1 2 3 4 5 6 7 8
__ up i1 [FLE
Funtwinl Unphquuhly

Shuunuwwgduyhb [AuE

‘Lokip htnlyjuy wuymdJubkpp hown B, ph ujuwy:

1. zhdugknyd ukpjuyugyws nljujutph ypw, Ynphqnid uhtptqgus (FuE-h dks dwup
(quugJush ~ 90% -p) puypwynid k Ynphgnud, unyyuhull wnwg ghnnuyjuqiu dntbin::

2. Zpdudbny ubpyuyugdws wnygjuutph Ypu, (Fu-h puquuquinipniip
ynphgnid wybkh Ubs E, put ghnnyjuquuynud:

3. Bupwnnpkiny, np htpnutbkpp juqunid b wpwetiwght inpuwtiujphuywnbtph
60%-p, thnpdh uljqpnid Ynphgnid b nip dud wtg ghnnujuquuynid
nphinwuplus by wnpnr dbbph pyh wwppipmpniibpp jupnn
pugunnply uwjwyuhlgp:



4. Uyuwuynud k, np 8 dwdhg wytjh thnpdh pipwugph nhypnid
ghunnuyuquuynid bpuljhputph pubwyp Yihuh wjbih puwn, put nhunwpldly
k 8 dwdyw pupwgpniu

Zwupg 15. Upunh wpdwquipnp bunghntiw) Jh&wlhte

Eunghntiw] wqnujh pujuynidp nintinh b upnh dhel mbnh niikgnn Epliynnuwih
gnpépupwg L

®nnpdh dudwbwl] nidph nnwuppkp wpnwhwynnipniubp wwnlbpnn uupbtp Bu
wpwgq b hwonpupwp gnyg wyk) upinwghtt ghlhih mwppkp thoypnud qunbuynn dwppljubg:
Uwubiwjhgutipp wyunthbnb guwhwwnk) &b hpktg ypw wyn nhdpiph wpnwhwjnnipjut
wqpbkgnipniup 0-hg 100 uwtnnuyny: Zwoyh wnubjny wpwdl Ynphqh (bpwhwdwihp) ntpp
Juwijuh wpnghunid, swthyb k (ogunuugnpstiny dnruljghniwy dwquhuwnkgnuuwwuwht
htwnwgnuinipnil, fMRI) wpnne wthwwnikph b hpwjwh Jighnwnhy wipujupupnipjudp
(PAF) dupnpjuig tpwdl Ynphgh wuwwnwupiwbp tjupubpp gnyg vnwnt wuwhha!
ZEnmwgnuinipjut wpnniupubpp hbknlyut B (Zwdwpbp, np p<0.05 gniyg E wnwjhu jadpkph
Uhol hpujut nwppbpnipnitip: )

S g P<0.05

R R 76 { I

74 1
T T dwhh o,
nidqunijwl
tlEYwnpwupwnwghp gniguithy 70 °

68 |

s :
16
2| ol l

QLgqnpnLpjwlu

nLdqunipjwl 8 1
gnigwuh 4 |
ol
-
S D

AGUph Juhubgwd
wpunwhwjnniRnlu

"Hauph stgng
wpunwhwjinnLpnLu

@ B

Uhuwnniw (S) (N) Yhwunnw (D)
p<0.05
p<0.05 p>0.05
21 —  — o
|
NMuwnwujuwh 1 Nunwufuwmb - o &
U " pwhwiwihphss l wg Lwhwiwihph ——@ :
tonlhg | | lnnuhg !
S D S D 01 |
Uwnmghy PAF (BqU)

Jwh Qkgnp I{lllb.]



‘Lotip hbnlyjw) wugmdubkpp £hown B, ph upjuwy.
1. dwjuh qqugdwt puunudp vhunnjuyh thnynd wybkjh ks E, put nhwuwnnjugh thnynod:

2. Qkqnp ntuph wpunnwhwjnnipjutp tywdl Ynphgh uunwupiwuubph mupptpnipiniup
uhunnjujh b phwunnjuh oy bpnid hwjuwpwl £ Jujn gunltpnn tjupubph
yunwupwbtbpht:

3. Lubpwlnid b wnpunuwymd qupypwljwihtt pupnpligbywnnputph qquynipniup
pupdpugubip jupnn £ hwigkguh Jujuh qqugnnynipyub qquih ifuquiwp:

4. Upjwt hnuph dkdwgnidp nhuh towdl Ynphq uhuwnnjuh thnynud
hwdbdwwnws ghwuwnnjugh thnyh htn sh jupny pugunpl] wyu
hEwnwgnuunipyut wpnniupubpp:



Zung 16. Lnyjuh nEppuljghwie
Bnp inyuh Swnwquypep wiljut nul] dntnd £ wy) dhpwduyp, tpw ninnnipjniup thnpaynid
E: Uju Eplinypep Ynsynud k inyup nbdpuljghw (pnid): &wnwquyph ninnnipjut
thnthnjunipjut swthp Jupkh E hwpyk) Utkhniuh opkupny, npuntn “n”-p nidpuljghugh

Unug pupdimwh dhpww)p  Twhnwn
(ntdpwlhghwh finpp 2updiwh
huntpu) Uheu Juyp

Uukhmwuhoptlp @ @ T
n, sin 6, )
- 1
n sin O
2 1 n, n

hugtput k:
Uju tplinypp twb nuyyuljubpnid Swnuquyypttph hwdwdhndwb b

nwpwlhndwb uyqpniupt b NQuybyulh junsnpugnidp upkih Ehwduplty
htwnlbju pmtiwdlng.

D=(n1-n2)/r

Nuuyyulh oyunhjulwt unonpugnidp wpnwhwynnid £ hudwdhndwi jud
nwpudhndwb wunhgdwp.
(D: nuyywljh junpnpugnidp, r: Ynpnipjub punwyhnp)

Usph Unnl
n=1 (on)

n=1.376

Cwnwhn (dd)

Grnekpupwnubph

Ungh 7.259

2hwnb 5.685
Muwbywlh

Ungh 8.672

Zbwnlh 6.328

Uwnnpl phpdwé tjupp gnyg E nwhu Anableps sp (2npuwispwthuibinh) wsph junnigdwuspn:
Anableps sp Jupnn Ll nkubi) U opuyhiy, U gudwpwihtt dthgun]uyplpnid quntiynny
wnwpluukpp:



(A)

(B)

A) Anableps sp. B) Anablebs sp.-h wispp C) Anableps. sp.-h wgph ujubdwnhly
junniguépp

Uotip htinlyw wunmudutpp £hown By, ph uuwy.

1. Nuuwuyuwlh nkbpwlghuwyh hugpup wdktwdksu k

2. (Edpulghut wdkbwownp nuyyulukpnd

3. Lnyuh dwnwuqupp wybih jrnuwpudhunygh wagubnyg opujht hinniyny, put
tnopwpwnuipny:

4. Thwunwpybng Anableps djut nuyiyuljubph mwppbp mpudwgstpp, |nyuh Lwnwquypttp
1k 2-p wunjuind i hwdwywnwupiwbwpwup gaudwpuyht b 9opuyhte
wnwpwénipiniutbpht:

Zung 15. dymnptugkughwgh dwpnid

dtpdkunh wjnhynipiniup unynpuwpwp Ynnbjugynid £ ipu §nudnpdughnt L4nitunipiut
htwn: Fupdp dyniunipjnitp unynpuwpwp ninklgynd E pupdp wljnhynipjudp:

dninplugkughw wnwewgunn mphywnndwth dbwgnpnubpp unynpuwpup qundmd Eu
dtpdkunp ubppht ny puinwyhtt dwunid: Sphuyynndpwth dbwgnpyubtph othnidp nusnyph htwn
npnokint juy &l k $yyninplugbuighuyh dwpdwt swhnidp: Untnwughwubph wqpbgnipiniup
npyhwnndwbiughtt dbwgnpnuph hwuwubjhnipjut ypuw swhbnt hwdwp Yupth k
niuntdbiwupply $yninpghughuyh dwpnudp Yujhnidh jnnhngny (KI): 8nnh hnuubpp
punpnpupwp dwupnud b hwuwubh (uyghnwlnigh dnjbynih wpunwphtt dwlkpbuh
qunnynn) mphywunndpwubph wpdwuljus pyninptugkighwi:

®npdnid, nph wpyniupubipp phpdwé b uinnply, swthyty E Epdtunh Epkp dntinwugus dukph
(Untnnwtin dlkp 1,2 b 3) hwdwuwp pwbhwynipniuttph $yyninplugkughuyh dwpnudp Kli-h (0-
0.6 M) mwuppbkp Ynughtinpughwttph wykjugnidhg htwnn: pgodw b kdhuhwjh wihph



Epupnipiniubpp Enk B uygtghdhly mphulmnfl)uljuh hwdwp: dwpdwb wpynibpubpp
Jtpnisyt) Bu punn Snbpu-dnpdwph hwunwwnnith KSy,npp Junpkih £ hwoydt) sdwpws b
dwpwé Ppninpliugbinnuyhtt hunktupynipinitutnh hwpwpkpnipiniuhg (Fo/F), oqguytiny
htnlyuy hunjuuwpnidhg

Fo/F =1+ Ksyv[Q]

[Q] = pninplugkighwtt wipnn tyniph dnjuyht §nughunpughw

0 1 | | | | |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

[KI] (M)

‘Lokp htwnlyjuy wuymdubtpp ghown El, ph upuuy

1. Bpkp Untnnugdwsé vy hwnwynigutphg, uyhwnwynig dklp
Yniubtw wdkuwthnpp dEpdbkunnughtt wjnhynipniup

2. Pngh hntukph hwdwp vyhwnwlnig 2-h mphywnndwuwght dbwgnpyubtpp
wytih hwuwukh Eht, put uyhwnwlynig 3-hup

3. Uwhwnwlnig 3-p niukp wdkbwpwpdp KSV-n

4. Uyhwnwlnig Uklp sniubp miphyunndwth dbwgnpnukp



Zupg 18. Uytpdwwningnhnubph swpdniunipjnih

Uwtpdwwnngnhnubph owpdniunipiniup owwn jupbnp £ ooghntph pEndtwynpdut hwdwnp:

Ghunwuhubph dks dwuh, tkpunju) djutph dnn uybpdwnngnhpubpp wpuljub
JEpupununpoquljut opquinid (ukpdtwpwt jud ukpdiwsnput) owpdnit sk

Uytpdwwnngnhnubpp owpdnit bu npuntunid hquljub JEkpupununpnnujut ninhtbpnid

(ubppht pinUuwynpdwdp Yhuguuhtbph dnwn) huynudbinig htinnn jud, wpunwpht

plinutwynpnid niikignn opquithquukpnid” opughtt Uhoun]uyp 1gukinig htwnn: Unyniuwlnid
utpuyugqws k pungpwhwd oph, ényh oph, quyudljut (Esox lucius), punwihh (Acipenser
ruthenus), b dAnnudlwt (Gadus morhua) ukpduwhtnniljh hnttuyhtt punugpnipniup b
oulnpuynipniip: Sujyudmlp b punwthp AJungpnid ki pungpuhud opnud, huly Anquanilp’

dényh opnu:
Pun g puhuwd Onifp QGuj | wdn Punwh | Annwdntl
9nL 9nt Ly
I
Luwwnphnt U
Na* 0.26 469 75 20 197
(mM)
£1nph
n CI™ 0.22 546 112 6 179
(mM)
Yuw) hnt d K*
(mM) 0.07 10 82 1 6
2+
Ywp ghnid Ca 0.38 10 2 0.2 3
(mM)
Ouunyj wpnipjn <1-5 1000 302 51 385

Ll

(mOsmol/kg)
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A) Ouunjjunipjut wqptgnipiniup quyudjut (sukpyywus punwlniuhubp b
opowtiwljukip) bt Anqwdlwt (ukplyyws pwnwlniuhtp b opowtimlutip)
uytpdwwnngnhnubph owpdnit nwptwnt Yypu: NaCl b uwpiwpngp oguwugnpsyty Eu
qujjuduitt uybkpdwwnngnhnubph hwdwp wnhjugdwi dhpwduwyp yunpuwunbint
hwdwp: NaCl b énh wphtunnwljut wnp oquuugnpsdyty ki dAnnqudljut
uypdwwnngnhnubph hwdwp wljnhgugunn dhowuyp ywuwnpuwunbint hwdwp:



B) [fwunwthh uykpdwwnngnhnubph pupdnit nuptiwynt Ypw oudnjjunipjui
wqnbkgnipiniup: NaCl b uwuwpngp oguuugnpdyty ki punwthh vykpdwnngnhnubph
hwdwp wljnhjugdut vhpwjuyp yuwnpwuwnbint hwdwp:

¢) Ywhnw!h hnuutph (K+) mqpbgnipiniup punuthh uvykpdwnngnhnubph swpdni
nuntw)nt b pupdniunipjui ypu: 40 mOsmol/kg oudnpjunipjudp NaCl-h jud
uwjuwupngh vhowuyphtt wykjugyt) £ KCI (mM):

‘Lokip htnlyuy wunmdubkpp £hown B, ph ujuwy.

1. QGuyudluib b dAnquwdljub uybkpdwnnngnhnubtph
owipdniunipiniup upwiynid £ hudwyunwuiwbwpwnp

hhuytpoudnwnhly b hhynoudnwnhly vhowJuypbpnu:

2. dhqhninghwjut yuydwutbpnid oudnjjunipjniup punwthh
uytipdwwnngnhnubph owpdniinipyut wjnhyugnidtt wpgljwlnn hhdtwljut
gnpénub k:

3. Fuwnwithh uybkpdwwnngnhnubph swpdnitnipinitp upwtdty k, Epp

npuiip 1gyty ki K*-h hntukph gudp yupnibwynipyudp hhynoutninhly
upguatjuyp:

4. Uhowyuwyph oudnpunipiniup énuyht Ajubkph uybpdwwnngnhnutph
owipdnit nunbwnt wnwigpwihtt wqnulj £ yEkpupununpnnujut
hudwljupghg opwjhtt thowJuwypnid hwjngtnig htinn:

Zupg 19. Eypwtju-Luph Jhponiup ujphihig

Lppdywbughtt jupghindwb (ppUwywuh pungltn) ubpn juwyuws L Eyownbkju-Fuph
Jhpniup (EBV) hudtlghuyh htiin: 20000 dwutwjhgutph htlnwgnuinnipiniip gnyg ngkg,
np wpjub wjuquuynid EBV-h Yu6-h huyntwpkpnidp Jupnn E oquugnpdy g
pppUdywiwght jupghtindwjh ujphuhigh hwdwp: Uwjuyt EBV-h FuE-t hwynbwpbpyty
Ep Jupghundw sniikgnn 5.4% dwutiwljhgutiph dnwn:

Lljupnud gnyyg £ nndus wpunwphtt dhpwyuyph oipdwunhdwih wmqntgnipiniup
htwnwgnunipjut wpyniupubph Jpu: @hunh qquyunipiniup - phunh jupnnnipjniut £ &hown
huyntwptptint hhquunubphi: Uyt npnoynid k, npuytiu hulpulphanp]nLh‘ hhJwunutph phip
ptunh npuljut wpyniupny /punhwinip hbnwgnunjws hhuunukph phyp:

[Fhunh uykghdhynipniiup - phunh jupnnnipniut £ wbhujow) pugunt) wnnne dwupnpjuug: Uju
npnoymid E npuybu hwpwpbpnipinit phunh puguuwlub wpyniipny wenne dupnpluig
phyp/punhwinip htnmwgnunygws wnnne dupnuig phyp:



EBV YUfg-npwlwl Jwulwyhgubpp,
nn ¢nLutl pepUwwliwihl pwngltin (%)

T T T T T T T T T T T T T T T T 1
<1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Sppwiwywyw Uhghu gpdwunhéwlp bdniputph hwdwpedwl opp (°C)

‘Uokip htnlyjwy wiunmdubkpp £hown B, ph ujuwy.

[Fhunh whglhugnidp wykih nup dhpwuwypnid jpupdpwuguh tpw uykghdbhlinipiniup
Bpp phunp quntw wbjh qquynit’ tpw uykgh$hympniip Ypupdpuiu

100%-ny uwytghdhly ptuwnp Yihth 100%-ny qquyntii:

Zhjwunnipniup puguntint hwdwp wykh juy k oquugnpsty pupdnp qquyjunipjudp
phtuwn, put pupdp uybghdbhnipjudp phuwn

Ll N

Zupg 20. @npunnp vwunuh jurniguspn

XY, Z ujuputpnid gnyg E ndws gnpunh uwunuh uwghwnw) (we nt dwpu Ynndbph pudwing)
Jupgwspubtpp junwpdwsd dnn §nqupht dwlbpkuph m wybh unpp: a-d tqupubpnod
wuwnlipgws tu Z vwunuh juyttwyh Yupdwspubpnp:



‘Uotip htinlyur wunnudukpp £hown B, ph upuwy.

Ll N

a uupp juytwlh Yuupdwspu £ pun «1» gdh
b ujupp (uytwlh Yupduspu £ pun «3» gsh
¢ ujupp juyttwlh Yuupgwspu k punn «4» qsh
d ujupp juytwlh updusplu Epun «2» qsh



Zuipg 21. YuE wnhdtpwgq I

YU wn hdbkpug 1 hnpndtpdknp punjugws E pol [11*-hg v B-wdpwlhg, npp pol H*-p
YUE-h junuuwpp vhwuht £ ywhnid: Fnip niunidbwuhpnid tp, pl wpnnp hkn dbwgnn
onpwjh uhtiptqh dudwtwly pol 1*-p wigwwnynid k B-wdpwlhg, tpp wdwpunud E Uy
OYwuquljhh $pwuqutnh uhtiptqp b vhwinwd £ dkY wy) B-wdpwlh htwn, hwonpny Ojuquijhp
dpuqutinp uhiptqbint hwdwp: dnip yuwnpuwunk) Ep M13 $ugh (M13mp18) ypuydwugdws
(Uhwonpw YU b ywpuydlp) junuuwwpp npybu gnunp b npu ypu phntby Gp B- wdpuy b
pol I11*:

Ujunithtwnl wytjugpk) Ep bu Epint ypujdwguws dwquyhtt Yol junuuyupubp, npytu
wlgbyunnputp dkyp (M13Gori) twpwybu pintdws B-wdpwlyny, djnrup (¢X174) wnwig B-
wdpwlh (Lup A):

“nip huljnipugnpty tp junuuyuwpubpp pbyhjughwh yuydwitbpnud 90 pnyk- npp
pwdwpunp L, np gnunpp b wgbyunnpubpp nbyhugykl, wyjunthtnb hpuywugyt) k
Eyunpwdnptq (Ljup B, thnuhljukp 1- 4): 2nip wjunthtnb Ypluk) tp thnpdp, payg wyu
wiqud B-wdpwlp 13Gori-h thnjuwpkl pntk) tp X174-h ypw (Ljwp B, thnuhljutp 5-8)

(A)
B wipul B wupmy
| Pollr /\ p
5' /N M13Gori
M13mp18 / > | {(M13mp18
Two acceptors —
Tnunp @
Tnunp Cunnitihy

(Uygtuynnp)



(B)

B wlpulp B wupwlp
M13Gor- @X174-h

h ypw Jpw

Time(s)- 15 30 60 90 15 30 60 90

M13Gori- - -
MA13MpP18- s s S B S5 00 e

DX174- — e -
T 2 3 & &5 &8 T 8

‘Lotip htinlyw wunmudutpp dhown By, ph upuwy.

1. [rhuyhjughwt wjupunytnig htinn Pol [II*-p wigwwynid k hp ulqptwjut B-wdpuljhg:
2. SYyujubpp hwdwywnuwupwiund o wjt nwbuwlnpl, np B-wudpulp
pugupdwl] withpwudtown skt nkyy hjughwih hwdwp:

3. Pol lII*-p twjupuinpnid k, np wjgbyunnpughtt junuuywpp twppwybu pinugh B-udpuyny:

4. Zpdudbnyd wyu nfjuutph Ypu, Uk B-udpwlp pwdupup £ npytugh Ojuquljhh pnjnp
dpugutunutpp uhtiptqtu nbuhjughnt Enwuh htn duwgnn onpujh ypw :

Zwpg 22. Symsagittifera-h $phjngutiinhy nhppp

Nidwtihup 1880p hwyntuwptptg énduyht huthjudwupdh, shwnduswynpdus
htipdwdpnnhn npybph junidp  wpwbg wnhph b gknuh: Ypuitg phputp pugdnid kp
JEunpniwluwt dwpunpuljubt wupkuphuh dke: Fpwtp swpdynid Eht pupphswynp
Eyhntpdhuh ogunipjudp, uwljuyb npnoubpp «qupdwbwh djwtinin Ehs: Skuwljubph
Ubswdwuimpniip wqun wypnn thi, huly npnotkpp Fpunyndbiuwgikp: Zhudw hwynih t,
nn Uh pwtth mkuwfjutp juqunid Ba qupunwnhp uhdphng utiws ophuninubph hkw, nph
ounphhy nupdk ku $niujghniw nnnwuininpnd opquthquukp: 2Eknwquynid wyy
puquuipghg opquithqutph dhingttnply nhppp nunidtwuhpyby £ oquiugnpsdting wyn
hudph tkjuwyugnighsh (Symsagittifera roscoffensis)-uyh Uhwnuinpnunphwy giundh
wdpnnowlutthwonppuljuiinipyniuip:



Ecdysozoa
Lophotrochozoa

Ecdysozoa

Lopho-
trochozoa

Lophotrochozoa

Deuterostomia

Acoelomorpha




‘Lotip hbnlyjw) wugmdubkpp £hown B, ph upjuwy.

1. Ujwuphg kjukiny Acoelomorpha hwinhuwbnid k Deuterostomia-jh pnup funudp.
2. Zkwwgnuynn npnp hwinhuwind E Epwobpun wgkndhl opquthqu
3. Zkwwqgnuynn npyp nith thwl dwpunquljut hwdwljupg
4. Zkwwqgnuynn npnp wunjuind £ unwydl] Jun muwpudhnduws Bilateria
gninhu:

Zupg 23. Tthghtuhnutph $hyngutnhl nhppp

Juwb Fhdbnkup 1876 huyntwptpkg vh junudp dwtipunhunwluwjht, pupphstbpny qundws
npnuwbdwt opquthquubp, npnup puwlynid Ehu gjluninwth hwhjudwpdhuubph
Ephyuduyhtt upyhubpnud, hhduwwunid nipnnuhlyutph b ubyhwbph, Ynskg nputg
nhghtuhnitkp: dpwip niitkh swhwquig wupgq junniggusp b pupn Jbuwluh ghly] whubn
nt ubknwlwhb puquugldudp: Thubke puquugdui dudwbul unynpuljub gujdwbibpnd,
wynp nbkuwljp mhpng kphjudiubpnid wpwowgunid E npputdwit pppnip: Uknwljui
Swluuyupny puquuimd E ywupughinh ynunijughugh pupdp pnntpjui wuydwbbbponud
wnwewgubiniy hubnigqnphuwyh tdwt pppenip, npp nnipu £ quihu whpny dkqny: Ujn
pupphswynp Eplotipin Yrunuuhbpp punugus i 20-30(uhish 40) pehoutinhg, qmpl ku
gtinuhg, wput opowiwunnipnithg b wy mupppuljyws hjnrugwsputiphg, hulj iputg
uwnup npnhymd B qupnipwdl: Gupwunpupwp nputg Jupkih £ ghnwplb npybu
wignidwyhti &b Protozoa-hg Metazoa:

18S nnLre (1193 bp) 18 + 28S nNLE@ (4534 bp) huteuhl wUhUwERNL (394 aa)
Uwiplw-
Ecdysozoa Uuwplwthnfunnlbn EcdysozoaUuzyuhinfunnlin Ecdysozoa npunqutn
c c i Swithwly . Swithwly
Dicyemida “hghtuuwhtiin Platyhelminthes =" Platyhelminthes 51t
Platyhelminthes Swthuwy npntin Moallusca  dwihywiwnuhuutn Dicyemida ":‘r?uhlﬁw-
] — . !
Mollusca @wihlwdwpuhlutn Dicyemida "hghtuwjhlivtn Mollusca uz;u-}?\h:ihp

_ ida  Onuwyuwyn il i Onwlwyn,
Spiralia Annglida  ©nwlwunn Spiralia Annelida rlnnLr‘]br';l b Spiralia Annelida “nnl:w‘]l n
‘erBLnLutlnﬂhbn npntn Mwpnipwynpltnp Mupncpwynplin

hghupniakph $pynqlukinpl nhppp danid F huluuwlub

‘Lokp htnlyjuy wuymJubpp £hown B, ph ujouy.
1. Quphh E bqpuljugub), np hudnignphwgh tdwb pppnipp btywuwnnid
E wju Yhunuuhtubph mwupwsdwip
2. Ungklniyught wjujubphg kutnd Yupkh E iqpuljugity, np wjy
JEunwuhubkpp wuljuwunn onul ki hwiunhuwtnid Metazoa b
twhiuljtunwuhutph (Protozoa) dpol:

3. Uwphih k Eqpujuguly, np tqupugpjus YEunwuhubpp Bnpnighwjh
npupwugpnid wugh) k. nkqpbuh thnyp:

4. Udbh hayutwlwi k, np Dicyemida-ukpp wykjh ubpn juwydws tu Mollusca-utpht,
pwl Ecdysozoa-ht



Pnyutph $hqhninghw

Zwpg 24. Pnpp npuytu Uhpnunwpp

Pnnp (B) pnyubphtt withpwdtsn dhpnunwpp E: Boph Jluunwdp, thnpjuwugpnidp b niajghwe
poyubipnid juudus E $ntdh hnienid swpwiplikph, ophliwly unpphinngh htn B nuuykpuikph
wnwowgnidhg b mdnn peowuyuintipnid ywklnhuh vytghdbhl nhutpuwyht Aith wnwewgniuhg:
8nlnunwt b Untthohtt (1999) p. -ht ntunidtwuhply ku Eygnglt owpwptiph, wyy pynid
uwpuwpngh, qnilngh b $pnijuningh, wqpbgnipniup hnobkjunnnuijh wsh pputdw ypw
owpwp-pnpuyhtt Yndyy kputibiph wnwewgdwt vhongny: @nothwwnhljukpp 20 dud

Uowlyt) (Ynryinhdugyky) Gu B-h mwuppkp Ynughinpughwbkpny: Cwpwpubph wqptgnipmiup
dvhowuynh pH-h ypw gnyg E npdws wnniuwly 1-nwd, hulj wwuppbkp pwpwputph htn
huljnipugus thnptjunnnyuljutph Epjupnipniup gnyg £ npdus ull. 2-nud:

| /CHQOH
N e /C—C\
{ ™ [. &
\ /
C\O/ \O/clz
CH,OH

Lljup 1. Fop-unpphwin) Ynduyypu

Onpthwwnhljubph nyynhdugdwi dhpwduyph pH-h thnthnpunipnitiubpp
popwppyh nmuppkp Ynughtnpughwibkph wytjugnidhg htnn (wnweht
wpp):

H3BO3 (mM) 0 5 10 20
Uwpuwupng 5.2 5.2 5.0 4.9
Qqyninq 5.2 4.7 4.5 4.3

dpniljying 5.0 3.7 3.5 3.4
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Lotip htinlyjw] wunmudutpp &hown B, ph ujowy.

1. Onskjunnnquljubph wdh wpghjulnudp B-h pupdp Ynugktiinpughwitpny
wyth wpunwhuwyndws E vwpiwpng wupnibwlnn vhowduwypnud, put

dpnijnng yupnitwlnng dhowyduypnid:

2. Onotjunnnuljutph wéh wpgljuynidp B-h gusp Ynugkunpughwubtpnud (5
UU) wyth wpnnwhuwyndws b qpniyng wupnibwlnn dhowduypnid, put wyy
owpwipubph vhowywypnu:

3. Onpblunnnyuljubph wéh ypw $pnijningh nitubgus wpghjwlhs
wqnbgnipiniup dkdwtnud £ B-h nugkunpughwyh dkdwugdwip qnigpupug:

4. BGiukny vhowduwynh pH-h Yypw pwpwputph nitubgus wqntgnipiniihg,
owpuin-B YnduyEpuitiph wnwewgdwn hwpwpbpuljut dujuppuljutpp
ihtuku. Uwjuwpng O Qniyng dpniljnng.

Zwpg 25. dnwnnuphtiptq

Arabidopsis thaliana-u oquuugnpéyty E dnunnuhtiptqp ntuntduwuhpbint hwdwp: Loy
wnwphph, nkphwphptnubph tnyt dEdnipjudp b dung A. thaliana pnyubpp mknunnt) tu jnyuh
wnwpplp fwnwquypdwt uykunputpng wnpnipubph twl: 8nipwpwtynip |nyuh wnpniph
wnwl nnyby E Epkp poyu: vdpwdnpnudp tnt) £ hEnbyugp:

Iunidp a: juwyniyun (niyu Iinidp djuynitj mwbh Jupdhp

ontdp b:jwbws nLju Iuni dp eenbEnht b § wb ws

Iintdp c:jupdhpiniju




‘Unpdwy gipklught (nyuh hbkn hwdbkdwwnbih htnbktuhynipjudp (nyuny (hwpgh b wnkg
$nunutph punhwinip pwbwlp b (nruwynpnipjubt mbnnnipniup) 5 op ntuwynpbkinig htinn
hwdbdwwnyt) Eu pnyubiph hqhnnghwljutt qupwdbwnpbpp : Yndybtuwghwyh fEnp npnoyby
E oqunnuugnpstny wplh jnyup:

‘Lokip htnlyuy wunmdubkpp £hown B, ph ujuwy.

1. "a" hudph pnyubipnud nhunyt) £ $nnnuhtiptqh wdktwpwpdp wpugnipniup:

2. Lnyuh hndytuuwughuyh Yhwnp CO2-h dhpudwtn hwdwp phnwplynn
hudptinh vhohg punidp b-nid tnk) E wdkuwthnppp:

3. "d" jauph pnyubph YEtuwququép wybkih ks Ep, pwtt "¢ fudph pnyubph
JEtuwquiigyudp :

4. Ujujuynud k, np hndykttuwghwyh Yhwnhg dhphs pupdp nyuh
htnktuhynipjut uydwbubkpnid junidp "e"-h dnnnuhtiptqh
wpugnipinibp, Jwéh pyuph hinbiuhyniejut wgh htn' gdughl
JuuJuénipjudp:

Zwng 26. Lpuyjht Swnuynp pnyubp

Npno swinluynp pnyubip hwpdwpyty Bu opuyhtt wuydwbubkphtt: dpwtp puduiynid Eu 3

nhwh. Epopuyhly, jnnugnn b gph ke wdpnngmpjundp pulnuws: <kpeht puiph poyubph
opquuitipp wdpnnonipyudp wdnid i oph twl:

‘Lokp htnlyjuy wuymdJubtpp Lhown By, ph ujuw) oph vk wdpnnonipjudp puynudwsd pnyjukph
ytpupbpyu
1. Ypwip gqnipl u puhjidhg, putth np Jupnn Eu Juuk) onipp ghpnqg dwljtptuny:
2. ‘Ljwunh niuktw)ny, np npny mbkuwljutpt nitku hEindwugpubp Gupwunpnid
hiﬁ, rLl[p 1i}puﬂlg pugyty b thulfbip wuplwbwnpdws sk ghplunught
nDpEUNny:

3. Uy pnygubipp hinbpndhy ki pug b Uniq Jubiws nkplikpny
4. Uy pnyubpnid juy Bi qupqugus hwuwn yuwnbkpny dbjpwthujwt hyntuguspubtpp:

EuNLNGPU 1 EANL3NRSPU
Zwpg 27. Zmuwnwljnunng unjiph wjwpujht npu

Zwuwnwlnwnny junjp (Ovis canadensis), nph wpniubpp huynth b hpktig ythwonip
nnpjud Ynwnnrubkpny wypnid tu Zniuhuwght Udkphuynid: dputg npup
nwhdwbwhwljuws k 1970 pyhg: Uju vwhdwbwhwlnudp nupdpt] B wjwupuwght janjtipht
(wpniubp, Uk b wdpnnonipjudp ninpjws Ynunnputipny) suhwquig puttjupdtp: dpuig
npuh ghtp Jupnn k gipuquigt] 100000$: Uju dwbwuyyuphny wojuwnws gnidwpubpp
ogquuuqnpst] Eu hwunwljnunng junjh ptwlnipjut Juyptpp wuhywukint hwdwn:

Unjnndwip b hp wouwwnwljhgutipp (2003) htnwgnuinmipniukp Eht mbgugunid
Ujpkpunuynid (Ywbwnu), npntn 30 mupyu pupwugpnid juunwpyk) L hwunwlnunng junjtph
wqwpuwjhlt npu: Fhnbwljubtbpp gnyg G wyk), np gnynipinit niuh juppjusnipinit nupdu b
hunjtph Ynunnoutph dhohtt quugqush b vhohtt bpjupnipjut tuqdut dhol:
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‘Lokp htnlyjuy wiymJubpp £hown B, ph ujuwy.

1. Unwnputph dhohtt quuqgwéh b vhoht Epjupnipjut thnthnpunipjniutbpp
tpwbwlmd G, np wnbnh E mubktinid hwunwlnunny janjiph yuwwniyjjughwih
thnppuigniu:

2. dhunnhwh ypw hhdugws pttnpnyulju npup Jupnn k thnthnpobyp
wnuwnijjughnt pumpwuqpkpp, tpt wjt ninnyuws £ dunwtqyny
hwwnljutthoubpht:

3. Gpt §nuinoh swthuh thnthnjunipjniup hhdtwjuwiunid juwdJws L wnhwunhy (gnidwpuyghty)
ghubnhljulju hnjpwgnbgnmipniutiph hbwn, wyw wyn hwmnljuthoh dunwtgbhnipniup

(Ptunnpyuyhtt nhuwkpupugh dwup, npp pugunpynud £ gkininpyught ghuwbpuhugng)
JuJugh dudwbwlh pupwugpni:



4. Udktwbplup Ynunnoubpny wpniubph npup dkdwugunmd
wnwpphpnipiniup wpniubph JEpupununpuljut hwennnipiniuukph
ubo:

5. Uughwugdwé htwnnwugnunnipiniuibph wpyniupubpp gnigunpnid tu
ghubnhlulju Ynnkjjughw Ynunnrutph tpupnipjut b quuqdush dhol:

Zwipg 28. Znpkjuh Juwunup

Qni Znjnkjup (1892-1964) dudwtwlwlhg bnjjnghnt jEhiuwpwinipjut hhdtunhputphg
dklu E: ‘Lw Gupwnnby Ep, np Epk hhpphnubph dnwn uknkphg dkp pugujuynid £, hwqjunby

E hwtunhynud jud unkph) £, wmyw wyny ubknp hknbkpnqudtn £ Ujuhtpl, X-Y hwdwlupgnyg
ukinp npnobknt nhypnid XY-

hhpphnutpp hwdwhi (huntd Bt unbph) jud wiutuunitwly: Mptugpbydqp b Onpp (1998)
npnotightt uinnipgk) Zniptjuh untp wyt mwpunuubph hwdwp, npnug Unn puguljuynid tu X -
ny htidhqhgnunukp:

‘Lpwitp ntuntdbwuhpnid Eht Aedes ZAnopheles gintiph Undwljutiphti: Aedes-h wpniubpp
niuktt XY Juphnwnhy, huly kgbpp X X uphnunhuy, puyg X bY ppnudnundubpp Ypnwd Eu hndnjng
ghutiph wdpnne hwjujuuqudll Umjuyut Anopheles-a yupwuquynid Y ppndnundubtpp
qlubp skt Ypnud:

Qhuntwubttpp hwjuwpty tu nfjujutp dhonbuwljuyhtt fpwswutpnidhg uinugyus
hhpphnputph whywnnnipjut dwuhtt wyny ginkph vwhdwtbpnud (nbku vnnpl phpdws
wnniuwlp)

Znipnid. hwpytp, np nipwpwtynip hwnljuthy Jkpwhuljynid £ dh pwtth jnniuttipnyg

Agdes-p Jlpuplpyuy vy blp Ahws wutkpqws Bhtwn
Ae. zoosophus Ae. triseriatus iﬁ Elmill Lulr{l nitubpb
Ae. triseriatus Ae. brelandi iﬁ $]m111 Lwr{lnl tkpb Eh
Ae. sollicitans Ae. taeniorhynchus EEHDL ubnkplt £ whwyuwnt g
Ae. taeniorhynchus Ae. nigromaculatus tpynt uknkpb £ wbhwyun g

Lt

Anopheles-p yEpupbpyuy njjuyikp



A B Alhws wubkpyws Bhtwn
An. albitarsus An. daeneorum Uhwy b wpniukpl bl
whuyunt q
An. crucians An. bradleyi Uhuwy @ wpnir ukp b
wl wyunt q
d W “bnl bl ‘Lokip hwnlyuy
An. freeborni An. occidentalis mg ul]um Lulp nr b wugnmudutpp
- i &hown B, ph
ujuwy.
An. freeborni An. atroparvus ig ul]mE Lulp ntubkpb ko
- ! 1. Bph
Anopheles

ginh ypw wqpbtp nidln ptwut pnpnipini, wyw Jkup juywubkhup tbpluyugdus
njuubphtt tdwt wbywnnnipjubt pwohunidp hhpphnubph ubkntph dhol:

2. Ujn gbintph dnwn ubinkph dhol wbywnnnipjut pwohupdwt ptinypp pugunpynid E ipuiting,
np hhpphnubph whywnnnipniup Wuydwbwynpnn wikjukpp ntghuhy b

3. GphAedes-h wmuwyunnnipjub punypp hubp wjtyhuht, husyhuhtt Anopheles-hu tp,
www nw §hbppkp Zninkjuh Jubnp:

4. Aedes-h hhpphnubph wiwwnnnipjub punypep poy) k nwjhu Eupunpt) wn
ginnud Y-ppnununuh dnrtljghntiwnipjut wmunhdwuh tnwpptpnipniutbp:

Zung 29. Cunpmpnit Jwpnughtt ynuynijjughwibpnid

Pniunudwtink (2005) htwnnwgnunkg dwpnnt ghuindnid ghuknhjuljut wynihunpdhquh
wnwbdtwhwwnlnipiniutpp 39 hngnt 11624qkutph ukjyibwynpuwt vhongny: Unnpl
pipJwé wnniuwlnd ukpjuyugdus E dhwuniy kninhnughtt ynihunpdhquutinh (SNP)
pupfudwil punypp: pwip (hunwd L uhtinuhuhl (uyhwnwlnignid wdhtwppyh thnthnpunipemnit
wnbtinh shniuktunid) b ny uhunthdhl (uyhwnwlnignid mbnh k nitbunid wdhtwppyh
thnthnjunipinit )

Uho mbkuwljuy htu SNP Lhpwmkuwljuw htu SNP

uhinthuhly 34,099 15,750

nsuhinthuhly 20,467 14,311




dhpp pipdws wnniuuljnud vhownbuwlujht SNP - $hpujws mwuppbpnipniutbpt b
(nkuwlh tkpunid wnihunpbhqup puguljuynid k) wyu thnpdnid hbnwgnundus
dwpnpuig b oshdwywqth dholi: LEpnbuwluyhtt SNP-u wynjhunpbhqu E wyu
thnpdnid htnnwgnunjws dwppljug opowtinid:

‘Uotip htnlywy wugmdubkpp £hown B, ph upuwy.

1. 03 uhtnuhuhy/ uhuinuhuhy tbpunbuwfuyht SNP wytjh pupdp hwpwpkpnipmniup
hwdbdwwn nsuhunthdhl/uhinthuhl vhgwnbuwluyht SNP, pniy) kE wniwhu Eupunply
dupnuyhtt wnynigughwibpnid puguuwljut ptnpnipjut wnjuwynipniap:

2. Uhunupdhly/nsuhtinuhuhly tbpnbuwluyht SNP wykih pupdn k ppndwnhth
Junnigquépp wmywhnynn qhutpnid

3. Ulujuynid k, np mbkuwmjuuytghdbhl yupngkung hwupnigdws
uyuwpwqghunipniutbph dpguduqpp juduqtguh tkpntuwjught
SNP -h dholt thnjuwphtuntdutph uhunuhdhly/nsuhtuinuthuhy
hwpwpbpnipniup:

4. Thuwyuwuqtubkph tkpnbuwluihtt SNP-u (ghutnhljuljwt ynihunpbhqd

ohdwyuuqkubkph opownid) sh Jupnn wpwewguk] nkuypnnniljnhy
dbntuwugnid nndju) mkuwljh wnwnijjughwutph dhel:

Zzung 30. Uknwjut puquugdwi bynjjnighwu

Utnwljwt puquugdut EYnjnighwjh npny wuyknubpp duwugh) Gt hwtknlyy, npp ntin whwnp |
1nsyh: Gnynipnit niukb owwnn Jupusubp wyn tplinypep pugunplint hwdwn:

‘Uobip htinnlyuw wunmudukpp dhown By, ph upuwy.

1. Ugwuynid E, np ubnwljwt puquugdwi EpEnp wikjubph dhol
wunghwgdwi ypw jjuduguh Ynunuuyunugdus qiutph
huwdwywunwujuwbnipniun:

2. Zuwdwpkny, np dntnughwubtph dkdwdwutinipniup Juwuwlup k, vyuuynid
E, np ubnwljwt puquugnidp Jlunstinninh wnwtg Juwuwljup dntinughwubph
wnwbdyuljutph Jkpugdwip ynwnijjughwjhg:

3. Bupwnpynud k, np Epk uknwjut puquugnid niutgnn opquthquubpnid
Juwuwlup dntinwghwubpp Ynpndhtiwbtn B, wyw wyn opquuhquukph

hwdwp owhwybtwn t juntuwthnudp hupphnhughg:

4. Ubknwlwb puquugnid niikgnn mbkuwljubiph dwubtwpwdhup wydth ks
E juynit yupdwbtbpnud(wtjuynit wuydwbubph hwdbdwwn):



