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sh g8 ¢ g odzdzo

4 tshdsCHOddzz

5 hde s&Odzdztse
1 OHOdzd ] 13. 2 uttlse jlsfmiseadj
5 BOdzdzts 9
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stedlsjtedd Byj dzdeDdaE/®dzdzO h dBBEC

1 shdB C®OOdzdtse
1 OHOdedj 15. 1.3
1 B Odzdz
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l tjLEzdz IsOly cdzditdzdL O tBtOL s Odzs! 48 dtsdzj €
JIseajIsr 99BHdIs] © ©dHJ] yd dztsets ydmdzo.
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ZdfdHr fjtoj desfpwismw Ctoso! 8 o e OddL i3 . v te O dzf

stedls jstaydidqlzd © Odzd V<3 08 Ordzs 5 ¢
1 shdaS® B OdEZO
2 tsh d2 ¢ g 0OdzdzO
3 shdgBSH B OdzA&ZO
4 wshdsCHOdzd
5 tshdeésS B OdzdzO
6 th d6 SE Odzdzts o
1OHOdzdj 18. 2 uttlse jlsmlsedj
3 B OdzdzO®
e sMisOo i Isj dzOL 9 Odedw BjdZSts9 M drn WEER ydwdkd o
1. Na, K¢ s A OL O
2. s sdzdzOCG j dz
3.1 tetsdzOC Isd dz
4. 1 duydds
5. 1 ddaj ddz
6. | J Bsc dztsB d dz
a toj Gzdzv Istste dzOW
b. stcOdzm{f tstcls dzOW
C. i3 m Odztsm d di3d yd Ms OW
d. L Oh s dzOw
e. MstelzC Iskz tc dzOW
{9 jls:-0 NQISEOdzMY tStels dzOMIs to & & tiztiz@ dzP iz tc | k6 iz Har B S lis dfia@a v
t dyudadh o Is dzOW : 3 A @pts{dzl dsd W ¢ Avtg O defiy fdidsteiaints@Vd dz
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t OL B St toj h j dadf ¥ AOL Bl a #/j Koz dzls gL Gtelzt f r Is to C
OHj desL ddzlsted W s OlsOL  (snA 7.2.2.13), oflstej yos-f
Cdzj stsC ydotld 7. vteOdhf stelsdzOw W Iz dzS yd w

sshzd®cdd S sfteslsj ddz, WdBteddzdyted 2 Bj d&ZsC, MMl
kS Oded BcOdedL BO. uwltokSlszedOY WhkdSydw

) ot ZOCHsHdEz L cstedsdss, ofHjdjdk 7 cdisVdL sd
tdyuyfdej S0 2 wH wOMsdlsjd dscts §otsdmisyHj ddW

[ ddzj iz telztf § O Bslsstede” 7 B J &z 59, M smsedz” 7 J
BfCtetslstezetsyj & ydlstsmejdjlso. [ sltstdOw WikzdSydw.

| J B ddsfgdftEz dzr 2 3 jdzj L sfsH jtey O d2 B dzsC, M sMms
CdMmMAzstesHisdz, BjMfjydeoOw jcets ff jtojdesfpy o IsC Odzd.

stedlsjtedd Byj dzdoDdEOdZ&ZO h dBBS
1 shdBSH B OdEZO
2 th dBCHOdko
3 shdgBSH B Od&ZAEZO
4 tsh dbCHOdzd
5 th d@ 8 B OdzdzO
6 th d@ & Odzdzts @
1OHOdzedjy 19.1 Jlrejtedlsy Jlwuwr ojtds j tslso jlsr
3 B OdzdzO
] AtH] MiSeojddtetso Oded™ sz yddzd Mmdzj Hize W dj WisO
Il smMmlsOdzso dlsj §sMmMdzj Hse Olsj dz' desfils! d eorBjtedlsiy J
1. ACCGGAGCGTT
2. GATAACGATA
3. GATAACGCG
4. TTACGATACGC
5. CGCGATAACG
6. GATAACGG

[sojls: GATAACGCG, CGCGATAACG

13¢



t OLBtste tojh jdedWw: 1 JBBRaBHd®Bs BN dzs f SHEBSBKGOIS!
gL 3 dzgj dzd2 HtodmikzlsmMlsotseo Odzd ofMmj fGtcdo jHjdedz j o
fjtoj Cter o0Ol! MWw dO@ dz¢#Bts] CtdzdyjMmlsots dezC dzj slsdH s

stedlsjtedd Byj dzdoDdEOdZ&ZO®O h dB S

1 shdBSH B OdEZO

2 th de < goddsse
1OHOdzedy 19.2 JIrejtedlsy Jlwuwr ojtds j tslso jlisr
3 B OdzdzO

] ftHj MiCojddtetse Oded™ §tsdzzyddzd MdzjHls hdj WG
| sfflsOdeso dlsj § sfjdzj Hise Olsj dzt desiils! d o' Bjtedlsj j

1. GCTAGCTGAAG
2. GCTAAGTCGC
3. GCTGCTAAG
4. GCTAAGCTGC
5. CTGCTATGTA
6. TAAGCTGCTA
I seajls: GCTGCTAAG, GCTAAGCTGC, TAAGCTGCTA

t OLBtste tojh jdedWw: 1 JBBRBHd®Bs BN dzs f SHEBSBKGOIS!
dL d3j dzgj ded?2 ftodmizlsmiseotseo Odzd ofyj Gtodoe jHjdede j o
fitejCter 0O fw dz0 ds By StddujMmbeot dkS dzj SISdH s

stedlsjtedd Byj dzd eDAAEOdzAzZ®O sh B EC
1 shdBS® B Od&O
2 th e ¢ goddss

1 OHOdzdj 20. wutstslseo jIlsfilsedy

5 B Odzdzts 9

stsMlsOo ! Isj f 0o d dz' dalz ¥ fsfdzj Hso Ols j &z dzs fyls 1
"steRdtetse Odzdd dMS EMmiise j dzdetsets OCIsdo datsets o BBl dad

1L.udddsjL Myjydidyudes = Odedsdlsjdz feslsde osLBEHG
2. 1 OL dgdzs -G daif | s ¢

13¢



3.1j2tc0dzdL Oyd™ fOltej &z0 Odzsdlsj &zOdzq
4. 1 9 j H jJdaf jyd dzr
5.1 jtoj desf) Stk sdzj delstseo o OCydder o dzd &% Olsd yj MS

[lsojls: lojujddj 1OSyddr | 1 jtejdtsh ¢ tdfsdjdls
{ OL dsdztsy jSdadjjls s | wddasjL Mmjydqi¥dudr 2 Odelsdls
1i2k60ddL Oydw § Otcj &0 Odsdlsj &zOdg

t OLBtste tjh jdgdw: utMmMlsOe' Isj Do fHzi detf§ HBHdzg ezts
1 joj detsi) Cod3f sdej dzstse o OC yd e O o dzdaspaivdegsiiad ;m s 4 |
sddasjL MyJjydwdyde = Odzsdlsj-da jRistelOMa] L © B 2 Hf Ok
Odzls d Is j dzOd3q .

stedlsjtedd By dzd e Ddm O dzdztfo tsh dB €
1 hd8 COO0dzzO
2 hd8¢<HgOdzdzo
3 tsh B S HOdzo
4 tshdsCHOddzz
5 hdd sEOdzdse
1 OHOdzdj 21. uttlke jlsfmisady
5 B Odzdzts 9
ssslsdzi Mdlsy WOLE §(asEphipccBsleewzd  dzi 2 §tosdfr
. AdtsSddzi L
2. sdzj Istsydetsy HJ dzj dzd §

[

3. G1

4. S

5 G2
a. [BtcOLtsoOdzdj HitedlswyCd BIyYHE Cdzj IsC Oz
b. addzsjL cedmlstsdzse © BdzZ "drn Cdzdyj Mise OR

(@]

. {BtOL S Odzdj dztseo ™ n tStec Odzj dzdz
d. t OBtsls® Cddzj ksntstetss

o

uddals jL bkebkdddO o Bd hdi Stsddyjmlss 0f



I o fstsCddjciOL s 0dzdj H itedlswyCd o3 Y HE OA O Odzd
Cddzj ssntstefsBtcOLGYo Oded | detsos thd dESlgA Odg fiAgds sdB8se o
Csdzd yd Misew Pdels | G2lsEszdzd dz0 o Bdz hdr SCtsdzd yJ Mlse O

t OBttt tjhjddvfstlflsoHtoidijit §jtejlsvyscd BIyxHE €
Hj dzjideQiB sls© Cddzj sshtstetse (ftoedCtojtfdzjdedjy BISC tetsist
Gl-[BtcOL tso Odzed | detse & § dzlsjoic Odzg fiplzis dztSe o B ts-dz' W d -~
vsddzls j L IsBoskHazd dg@ & sdzd yj lse OR

stedlsjtedd tsyj dzde®DdaE ®dzdztfe 5" d B ¢
1 tsh d4 COOddko
2 Bhd8¢<Hg0Odzdzo
3 hdB<HOdzizO
4 tshdsCHOdzz
5 Bhdé sEOdzdse
10O0HOdzdj 22.1 JoeotsH ko jlsO
1 OHOdzdj 22.1.1
1 B Odzdz

] Ot dBlsj mndesdztedy MEtsd3 yJ delstey o7 9 jdzd HOO
odhded. [Hddz dL dedr BGBteOLEjls tsyjde SCtelkzfdzr j  dz
2) sls dzd yOs Isfiyw 9" MsC 52 dzy 3y Ctsflss & | Is. J . H S

dttlso jiIsfise zs M pjdzv BB OYded yymimdoe dzr o&3d, G J dzf (a
VLEOL Odzdzr | MtstelsO® B dzd MCtejh jdz Hikze ) HickzE .

sOCOW HBRY cdBttcdHtse F1 BEHJjIs tsBdzOHOI! tBBJdA&RJ
HtS HJjMwisdlIlsr qw ydz' - .

JIseajls: O

tOLBtste ihjddw: wnd B0 MCtjhdoOddwy (ftedL dzOS
aa ddzd bb)

P: AAbb x xaaBB
F1: AaBb
F2:9A B ,3 A _bb, 3aaB _, aabb

sO¢COoOw H 5 dzw cdBtdHTtsO F1, BkzHJjIls B d&OHOIs! sB S
fsdzzydls! mMw tcecOdzdL &3 aabb. [Ilseajls 0.

stedlsjtedd tyjddesDdE®ddz0 hdeist
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1 shde ¢CHOdzdztse
1 OHOdzed ] 22. 1. 2
1 B Odzdz

SOCOVY HBMW f diZzsHte, tBKOLEZshdamw fftod MOBSEH '
5B dZOH OIs! BddBd fdjLd &i3d Mos2MmMlsea OBd? [Isojls

JlseajIls: 0.0625

t OLBtste g " j ded v : SEBCEONL Iz 8 dfvh M dztf Hesfo , MO MBS ¥ dzj «
cdBtcdHTtSH F1, BkZHjIls B d&OHOIs! sBtsdd3d ¢ sdzj L dz
stccOdzgdL @3 aabb = 1/16. [lejls 0, 0625

stedlsjtedd tyd zdeDdaE/®dzdz0 th dB ¢
1 thdéCHOddsse

1 OHOdzdy 22. 1. 3

1 B Odzz

SOCOVY HBd §dtHtss, SBEOLESNdaMY fd MOBEGY '
5B ZOH Ols! Istsd Cts SHddB L fdjLd 7 Mets2fmlse? |

[lsojls: 0.375

t OLBtste tj " jded v : sOCOW HBdW  dZzsHBo, sBtcOL zs
cdBtcdqHtse F1l, BEHJjIs BB EZOHOI! Isd ¢85 BSHddB dL
3aaB_ = 6/16. [lejls 0,375

stedlsjtedd Byj dzdeDdaE/®dzdzO sh B BEC
1 h ¢ CHgoddss

1 OHOdzdy 22. 1. 4

1 B Odzdz

SsOCOVY Htsdzw f dizsHBe, BtOLEZshdafmwyw ftod MOBSYr dz
S5B &ZOH OIs! fYdzjLdz" dzgd Mo ts2MmMlsea O3, dets BEHJIs dzsm(
mMemMsswdzdd? [boajls tsCtkzedzdlsy Hts HMWIsdIlsr mw ydzr -

[lsojls: 0.25

t OLBtste tojh jdgdw: sOCOW HBdY § dzcHse, sBtOL Iz8 h d
cdBtdHtise F1, dzJ BlzHjIs B &OHOIs! f sdzj L dz@ d3d ¢
ftoedL dzOC s 9 GilbjttLdetldtsdt MeMmMisswddd? | sdzy J d
0,25



stedlsjtedd tsyj ddeDda®dzdz0 h dB ¢
1 tshde s ygoOddztse

1OHOdzdy 22. 1.5

1 B OMzdz

{ Mdzd MCt Misdls! edBtedH F1 M detsmdlsj dzi &5 sBtSdrn
COCOYW HBRZY tMtsBj2 BEHJIS BB &ZOHOI! sBtsd d3d { tsdz,

HyMwisdIlsr mw ydz" - .
Jsejls: 0.0625

t OLBBBte toj " jdedWw: { Mdzd MStej Misdls cdBtcdH F1
CGibjtesLdetslsdesda Msmistsw dzd d, ks COCOW HEBdY Gfft
Mots2Mlsoa OR3Rd? | sdjdz f sdzydls! v e OdzdL &3 aabb

stedlsjtedd tsyj ddeDda®dzdz0 h dB ¢
1 tshde S ygOdzdztso

1OHOdzdj 22.2 JotsH ®la jIsO

1 OHOdzdd 22. 2.1

1 B Odzdz

]l OctsBdtljrndtdtsecdyj mMSésd yjdlstej orojdzd Ho O

sLddis?2 §hjddy . J[Hdd dL ddf SBtA)kj O ¢l
Hoketsets (Mitls ~2) slddyos sy o' S s2 d ¥ S sfls
ststslse jlsmlsoalzs h dj BzlsOydd wodwes Isfpw toj yj mMmde dz
VS OL Odzdz" | Mtstels® B dzd MCtej M jdz" Htcke f) Htoke tsds.

sOCOw H s dzw cdBtcdH e F1, BkzHJjIls B d&ZOHOIS! tsB 1
sCteckzedzdlsjy HB yYyj dzsge ts.

JIsoajIls: O

tnd B0 MCtihdoOddw (ftedL d&zO¢ Htotswodzw jIsmw Issdz €
P: AAbb x xaaBB

F1: AaBb

F2:9A B ,3 A _bb, 3aaB _, aabb

sO¢COoOw H 5 dzw cdBtdHTtSO F1, BkzHJjIls B d&OHOIs! sB S
f sz ydls! mMv st OdzdL &3 aabb. [lkejls 0.

stedlsjtedd tyjddeDdE®ddez0 hdest
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1 shde ¢CHOdzdztse
1 OHOdzed ] 22. 2. 2
1 B Odzdz

SOCOVY HBMW f diZzsHte, tBKOLEZshdamw fftod MOBSEH '
5B dZOH OIs! BddBd fdjLd &i3d Mos2MmMlsea OBd? [Isojls

JlseajIls: 0.0625

t OLBtste tojh jdedw: SOC OV Htdvw f dtsHB9, sBtcOL z8 h
cdBtcdHTtSH F1, BkZHjIls B d&OHOIs! sBtsdd3d ¢ sdzj L dz
stccOdzgdL @3 aabb = 1/16. [lejls 0, 0625

stedlsjtedd tyd zdeDdaE/®dzdz0 th dB ¢
1 thdéCHOddsse

1 OHOdzdy 22. 2. 3

1 B Odzz

SOCOVY HBd §dtHtss, SBEOLESNdaMY fd MOBEGY '
5B ZOH Ols! Istsd Cts SHddB L fdjLd 7 Mets2fmlse? |

[lsojls: 0.375

t OLBtste tj " jded v : sOCOW HBdW  dZzsHBo, sBtcOL zs
cdBtcdqHtse F1l, BEHJjIs BB EZOHOI! Isd ¢85 BSHddB dL
3aaB_ = 6/16. [lejls 0,375

stedlsjtedd Byj dzdeDdaE/®dzdzO sh B BEC
1 h ¢ CHgoddss

1 OHOdzdy 22. 2. 4

1 B Odzdz

SsOCOVY Htsdzw f dizsHBe, BtOLEZshdafmwyw ftod MOBSYr dz
SB zOH Ols! tsdzj L dz' osd Mo 52 Mis o PR, dz@stss o j &) dzsthe
mMomMlsswdzedd? [bojl tSCttkzedzdlsj HB HjMwIsdIlsr mMw ydzr =

[lsojls: 0.25

t OLBtste tojh jdgdw: sOCOW HBdY § dzcHse, sBtOL Iz8 h d
cdBtdHtise F1, dzJ BlzHjIs B &OHOIs! f sdzj L dz@ d3d ¢
ftoedL dzOC s 9 GilbjttLdetldtsdt MeMmMisswddd? | sdzy J d
0,25
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stedlsjtedd tyjddeDda®ddz0 th B¢
1 thdeCHOddss

1 OHOdzedj 22. 2.5
1 B Odzdz

{ Mdzd MStwiMisdls! edBtedH F1 M datsmdlsy dzi s sBtSdnm
COCOW HBRY tMtsBj?2 BEHJIS BB &ZOHOI! sBtsd d&3d { tsdz

HiMmwisdIlsr mw ydz" =~ .
JIsejIls: 0.0625

t OLBtstc tojh jdadWw: { Mdzd MCtej MisdIs: cdBtcdH F1
CibjtLdelsdtsdl Msmistsw ddd, ks COCOW HtdY M
Mo s2Mlso ORBd? [ tsdy jdz fsdzkydls! Mv e OdedL &3 aabb

stedlsjtedd Byj dzdeDdaE®dzdzO h dBEC
1 sh ¢ Cgodzdss

1OHOdzedj 23. 1 utstslseo jIsfilseody

5 B Odzdzts 9

et sMisOQo ' Is] WtskkteteOWds yjdztse jcO M dzOMmdzj HMMIse
ftiodyddzze tOLodlsdw HOdzdets?2 f Olstsdzsedd.
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)

a vtedmMeRdY 21 Rtdshsd
b. [ ElsOydY tjyjfbse0 §¢ YOSkttt tshsO % dbt
c. felsOydd o c¢jdOn BjdkSBe tjfOwOydd

d [ ElsOydw o ¢ jdajj st hq dls SOBHEDS ddtse ' 7 6] Y
e.1 Otekzh jdzdvw Bj sOBtsddL O O®RddsS dhdsksr st

[ojl-vtefMsddy 21 FeklEs@tdY; tPyjfssecd ¢ WO
W dBtese ZOMBEBOYJE o ¢j 208 B WEBydB,]§oOEPlgssd |
ydtfrd ddzls j todzj 2 € d dztse ¢ § O tadzjhyj jddfidetoOts tsalzd L GO Oz dzts ¢
sdtesL d dzO.

[ OL BBt teytddfigsfdsd v 21 A jedsssdfisdzyd MCdd ftedL dzOcd
ftjHMmsOodzj d¥ BLORGYUjWOddj?2, §hsmSdd ddysd d
COLd 7 hjdzj2, {§dSCOdstsd, Soyds?2 M EOHSE2 do

[EsOydY tjyjflswO € W OCIs o ssilsa®L § 5 tc 5 af O
HdMy e SteydsdzOdz &zOW C Otedzd S 5o sMls: .

frsOydd ©® ¢jd&zOR BJ kCthy E@OOLOffEsH j tBO. I tsd
CstesySq, kL' & d&O kS lsrn yoOmkwrn Isj do.
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fesOydw o cjdzj -ygpyHfj 2ddatsPagdgd 2 ¢ d dztsos by Yyt 94 s
(3B ddzdtetso Odzdz 2 ddB3BzdsH i Wdydls, [Ifmklsfmisedj dc
Cslsster 2 Hrhdls Misjteddz dz d3 9 8L HIzZn 5.

1 Otekh j dzdv 3j lsOB sdzdL 5O O did Aalz'S af iUk dzu & 5 |j dzdz®
Ndds j L O d3j dzOdzd dzO .

stedlsjtedd Byj dzdoe®DAE OdzdztBe sh dB ¢
1 th de SO0 ko
2 th d8¢HOdzdazO
3 ©hdB<gOdzdzo
4 hdb¢HOdkk
5 thd@ s& Odzdzts o
1 OHOdzdj 23. 2 ubtslse jlsMmlsadJy
5 B Odzdztso

tsfcflsOo! Isj] WeksewOWds yjdksejCO f d&OmdjHMlss
feduddz ©OLodlsd™” HOdds2 §Osdsedd.

2_' 24 ropa
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a

. 2sOydd o CdkzOMmlsjtej 6 jdetse Hox

b. [ ZlsOydw @ j dzO d&OdBd dzO0 ¢

. e2lsOydw 9o @6jdai W dBted dzdzd dzO

. lsOydd o ¢jdzOrn ftwdosHwhdn ¢ dzOtelzh j dzd ®
e. | 5B O9 B {de&dBBMsBO E Bz uddz

[lso j4:2sIOydd o C ZzOMisjEBsOyggse | 8Ok ZEOBY Z® ¢ ; ¢ 3 d
WdBtoed dzdzd dz®;0y4d © ¢ j dzOrn HtcdotsHWwhdn € dzOtolzh j dz
[ 5B Q9 sypde@dBBMNSBO 2 iz yd dz.

{OLBBE Gifrl@vdd o ¢ &OMmls-6) cdfjHdEds d BFX. | Oc
Hisf sczdzd Is j dzt dzr & f Odz yj o .

[ ElsOydY cj dz0) iz tz®W ¢ 1ty Hjotej d3j dedztsj MsOtej

[EsOydy o cjdzjiuYdmuehded@BY Odz0. ¢ 0L datsH OC Is ¢ dzc
Odzs BOdz' dzgs Hdzddzdz § d kL Sdj §Od y' & fiOos dzj da

fesOydd of tetfjods®™ h dn € (dzOtelkzh j dgd ¢ 16 jtOBoipedeE Yy d-
RMStedo dzj dad @ dzskEsils Ot ydss? §sydssiisd Ctsfmlsj 2.

[ 5B Qo s Y-&@® 3mmts 30 B Mmdfday tedsdy s dzw 2 dztv j dz' s 6 O. 1
or MsCd?2 twMmls, YdtdmMukte HdAzddzdzr § S tdzi ydesmisd, s

stedlsjtedd tyjddeDdaE®ddde sh e s¢

O

o

1 &h d4 C®O0dkko

14¢



2 th 8¢ H0Odkkzo

3 th B¢ g OdzdzO

4 thdsCHOddzdk

5 th 6 8 Odzdzts
1OHOdzdy 24. 1 uttle jlsMmlsadd
5 B Odzdzts 9

sy sMisOo ' Isj {1 SsdscduijmMSd) ctkffr GJCtostc Odd

sBdlsOs Is.
1. Cted sl d d
2. CMjts¥ dd

3. OdzO1! tctsB

»

BOttsW d dz

LB LW dd
a dzj btjBbkjlmw CdMdstesH HE&Y sl

ol

b.lsj &3 j tOlkztt® 10A d dady j
c. Ed3j 6 dzdzOVY Mtej H O
d. dzdL C OV o d&zOy dzsyls !
e. o MsCtsj HOo dzj dad J
{lso jls: ClsidsthjdedlszcO 10 qdzddzdCXQY;  oSAR) tetstijisdy ;

O

ktejBljlmY ¢ dMdstsHs HiC tojs Mis@g dzjArRHg s iz vis W figte +

t OLBtste tojh jdedw:

CedsWd SMj s OdzO1! tetsB BOEBY BjL W

sj &Y jeC dedLCC dzgj ktejBE o' MBC ko
10A d ¢ odzOy dat CfMztstetsH + HOoadzj ¢ W Mt

stedlsjtedd ByJ dzde®DdRERO®OdzdztBe h B C
1 sh dsS©O0dzo

14¢



2 th 8¢ H0Odkkzo

3 th B¢ g OdzdzO

4 thdsCHOddzdk

5 th 6 8 Odzdzts
1 OHOdzd ] 24. 2 ubtlse jlsMmlsadd
5 B Odzdzts 9

sy sMisOo ' Isj {1 SsdscduijmMSd) ctkffr GJCtostc Odd
sBdlsOY s,

1. {MdRtesl dd

N

L COodsl dd

w

OydHW ddz

4.1 jLBYJd

ol

. sddcd sty
a MejHO M df ds@bPECERB- oM jMise
b.lsj &3 j tOlkztt® 10A d dady j
c.or MsCOw Ctdayj destcOydvw Mmtsdzd
d. dzdL S Ow 1 Mtej HT
e. o MsCtsj HOo dzj dad J

[lso jlIs: f Mdsnited Vi feRlsztc©® d -dedyfijts ¢ O O dEsNdg\g dzls tc Oy C
OydHBWdffz € OW  tg) fMtc j-Horr;Mistf s j L HWCdoddz] dadmjtg j H ®©dzdip ts &
dzj HsMIsOlsSCtsd3 1 dlsOIlsjdz? dgr = oM jMmlse.

t OLBtstc tojh jdedWw:

fiMdhts cOdsfc OydHsid ' jLe¥ shdcsls

17 e HEJHO
Isj o3t J to - _ 9" MsC &t dzj HIsMISC
10A Qi“%!ilq”QOW B oo djd O C

94N g mlk
stedlsjtedd tyj ddeDd@ddse0 hde S
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1 th d4 OO0 LEZO

2 tsh d8¢HOdzdazO

3 hdB<HOdzdazO

4 th d8SHOdde

5 thd@ s& Odzdzts o
1OHOdzdj 25. 1 JotsH ®lea jIsO
1 OHOdzdJ 25. 1.1
1 B Odzdz

] fefkedvydd BSy' dn CsEsesC o' d&Ohdd 200 CwkC

CssosC. 1 tojh didedo ddgn jsasOle ' RKdede s o 5C . [ Mdzd
ROMdzj HizjlsMw 5 fteddydilz dzjfskdscts Hedkddk]tss

fsfzdYydd:

[sojls ootsHdlsy © o©dHj HMwIsdydzr = HtetsBj2 M st
Csteso s MydlsOls! tOo datso j Mdats?2 .

yOfmtslsk oflstej yoj dsmisd Odzdzj dzv CtOMdes? CteOMEC d
[lsojlk: 0.6

tOLBtste tojh jdedw: |1 Yssfkzdvydd B! drn C(Stttoeal o
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J F onvmnvapa

W IHHarpuka

BBepeHue

KoHeBOACTBO — 3TO He ToNbKO X066, nmetoLee
NOKAOHHWKOB NO BCEMY MUPY, HO U AOCTaTOYHO
BbICOKOBOAXKETHbIV 1 BbICOKOTEXHUYECKUIA BU3Hec.
MOTOMKY YEMMUOHOB, I0LWaAM AOPOTrMX MOPOA
MOryT CTOUTb AECATKU MUANNOHOB pybaei.
HecmoTtpa Ha 6oraTyto Tpaanumio, B KOHEBOACTBE
eCTb MeCTO W BbICOKUM TEXHONOTUAM.

Kaxxzan nowaab yHMKanbHa, U 4acto Baajenblibl 1
3aBOAYMKM CTaparoTCs UX COXPaHWUTL U TLLATENIbHO
OTHOCATCA K UX pa3BeeHunto. HeyansutenbHo, 4To
TaKOW UHTEPEeC 1 BbICOKas CTOMMOCTb CaMUX
nowaaen NpuBenmn K pasBuTuio 40CTaTOUHO
BbICOKOTEXHONOMMYHOIo GusHeca.

CyLlecTBytOT KOMMaHuK, Npegnaratowme ycayru
KNOHWpPOBaHUA Ans owagen. MNpumep.

Kpome Toro, 6naroaapa nHtepecy K cCaMum NoLIaAAM
N KOHHOMY CMOPTY €CTb AOCTaTOYHO MHOTO
maTtepvanoB No Ux GU3NONOTMKN U reHeTUKE.
BykBanbHO, 3TO OAWH M3 CaMbiX N3YYEHHbIX BUAOB
MIEKOMUTAOLWMX, KOTOPbIN 4aBHO HAXOAUTCA B Nose
BHUMaHWA YUYEHbIX U HE TONbKO: OANH U3 NepBbIX
3KCNEePUMEHTOB Ha CTbike poTorpadum v KUHO
nossuaca baaroaaps KOHHOMY CNOPTY.
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J P onvmnnapa

W/ IHHarpuka

Tem He MeHee, B KOHHOM CropTe CyLLecTByeT psj OrpaHUYeHUi, Kak A9 CNOPTCMEHOB, Tak U
AR NowWwaaei. B 4acTHOCTK, CyLLeCTBYIOT pernaMeHTbl, ONUCIBAOLME NPUEMAEMbIe MOAXOAbI
K CeneKkummn CropTmBHbIX 0LWaAen.

B pa3anuHbIx pernameHTax onucaHbl Kak GrU3nonornyeckue napameTpbl, BbIXOA 3a KOTOpble
MOXET CYUTaTbCA AOMUHIOM, TaK 1 CNOCOBBI NOAYUEHUA NOLaAe, KOTOpble MOryT BbiTb
NPVYUHOW OT3bIBa OT COPEBHOBaHWI. [lns 3TOro Aaxke NpuayManu OTAE/NbHbIN TEPMUH —
reHeTNYecknin A0NUHr. MNpeAnonaraeTcs, YTo HEKOTOPbIEe U3 AONYLLEHHbIX K MPUMEHEHUIO
reHoTepaneBTUYeCcKVUX NpenapaTos (Mau cneumanbHo pa3paboTaHHbIX AN 3TUX Lienei) MoryT
BAUATb HA CMIOPTUBHbIE Pe3ybTaThl.

[Ans nowagein, yuacTByroLMX B COPEBHOBAHWAX, CYLLECTBYHOT aHaNOMMYHbIE PernamMeHThb! 1
OrpaHUYeHus, Kak Ha YpOBHE MEXAYHapOAHbIX OpraHv3aLuiA, Tak ¥ BHYTPU OTAENbHbIX CTPaH.
Ha ceroaHALWHWIA feHb ONUCaHHbIX Cy4YaeB NPUMEHEHWA reHeTUYECKOro AoNuHra y nowaaen
HeT. OHaKo, CyLecTBYIOT pyHAaMeHTanbHble PaboTbl NO peAakTUPOBAHUIO NoWajel C
nomouybto CRISPR/Cas cuctembl 1 RnD pa3paboTku y HEKOTOPbIX KOMNAHWIA, 3aHUMAaOLLINXCS
buotexHonorvein nowaaeun.

Mpeanonaraetcs, UTo NOZ06HbIE TEXHONOTUM BYAYT BaXKHbl ANA NEUYEHUS HEKOTOPbIX
3aboneBaHuUii noLwagen N yayuleHns ux xapaktepuctnk 6e3 yuactvs B CnopTMBHbIX
COPEBHOBaHMAX.

BBepeHue

Keiic cootsetcTByeT depepanbHOM HayYHO-TEXHMUYECKOW NPOrpaMmme pasBUTUA reHeTUYEeCKUX
TexHonorui Ha 2019 - 2027 rogbl (Hanpaenenue 2. [eHeTUYECKME TEXHONOTUM ANA PA3BUTUA CENLCKOTO
X03AWcTBa)

J P onvmnnapa

W IHHarpuka

1 CnopTuBHbIV pe3ynbTaT B KOHHOM CNOPTe — OYeHb CNOXKHbI
NpU3HaK, KOTOPbIV AWLb YAaCTUYHO 3aBUCWT OT reHOB. Tem He MeHee,
cyliecTsyeT psaj pabor, r4e NbiTatoTca OnpeAenuTb «CNopPTUBHbIE»
reHbl KaK y 4enoBeka, Tak 1 y nowagei.

CocraBbTe NPUOPUTE3UPOBAHHbIA CNNCOK

reHoB v anenneu, KOTOpble MOTyT 6bITb CBA3aHbI CO CNOPTUBHbIMU
AOCTUXKEHNAMMN B KOHHOM cnopTte y nou.lap,eﬁ.

Kak MMeHHO 3T MyTaLuu BAVAKOT Ha OpPraHn3M noLwaaen?
Ectb nn noxoxwve MyTauum y yenoseka?

Kaknm cnocobom MOXHO 1x 06HapyXuTb?

Mcnonb3ayite COOTBETCTBYIOLLYIO NUTEPATYPY.
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J P onvmnnapa

W IHHarpuka

—

MeToabl reHoMHOro peaaktupoBaHus (Hanpumep, CRISPR/Cas) moryT 6bi1Tb
MCMONb30BaHbl AN CO3AaHUA NOLWAAeN C PeAaKTUPOBaHHbIM FEHOMOM.

OAHVIM M3 Ba>XXHbIX 3TanoB ABAAETCA Bbl60p reHOB N UX y4aCTKOB, KOTOpble
HY>XHO peAaKkTupoBaTb ANA AOCTUXKEHUA HYXXHOIo qJeHOTVII'WI‘-GECKOI'O

apdexra.

NS OAHOTO U3 reHOB, KOTOPbIV Bbl ONPEAENVN B NPeabIAYLLEM 3a4aHN,

npeanoXxurte nocsiefoBarte/ibHOCTb I'VIAOBOﬁ
PHK, koTtopyto MOXXHO ncnosbn3oBaTb ANA
reHoOMHOro pesaKkTupoBaHUA.

O6ocHy#Te BbIGOP MMEHHO 3TOIN NOCNEA0BATENBHOCTU.

Kakune nameHeHua Bbl nnaHuvpyete BHOCUTBL?

Kak ByaeT ocywectBaATbCA OTOOP HY>KHbIX KNETOK?

J P onvmnnapa

W IHHarpuka

3 nOLLIaAM C peaakTMpoBaHHbIM reHOMOM MOTYT NPeACTaBAATb UHTEPEC Kak
C TOYKM 3peHNA NOBbIWEHMNA UX CMOPTUBHbIX Pe3yabTaToB, Tak U ANA
NOHWXKEeHNA PUCKOB reHeTun4eckun 06yCIIOBl|eHHbIX naToNorni.

Takvm 06pa3om, KaxeTcs, UTo Co3aaHue noLwaaelt ¢ pefakTMpoBaHHbIM
reHOMOM npeacTaBaseT 6oNbLION UHTEPeC.

OnuwuTe NnannsiamH Co3aaHua owaam

C peAakTMpoBaHHbIM reHOMOM ANA NOBbIWEHWA CNOPTUBHbIX Pe3yNbTaToB.

Kakue reHbl (ncnonb3yitte cnnucok n3 1-ro 3agaHuns) n Kak Hy>XHo byaeT
M3MEHUTb ANA NOyYeHNA Oy TUMOro GeHoTunuyeckoro adpdekra?

Kakoit MmeTog pesakTMpoBaHus byaeT onTUManbHbIM U noYemy?
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Mpodpuab ArporeHeruka acal.l

9-u knacc Kewnc N202 nony¢wHan

Mukonnasma

Hantn n obespeantsb

J J onvmnnapa

W HHarpmka

[na ycnewHown peannsaumm KOHUENLUMn NPoAOBOAbCTBEHHOM
6e30nacHOCTM HEOBXOAMMO pa3BUTME TEXHONOTUM
pasBeseHus 1 cenekumumn KkpynHoro poratoro ckota (KPC).

Momumo paseutna GyHAaMeHTaNbHbIX OCHOB Cenekumm

1 U3yyeHus pasHoobpasns Nopos, AN yCneLwHoro
BOCMNPOW3BOACTBA W YBENYEHUA NOTONOBbA AONKHbI
6bITb NPOpaboTaHbl U peannsoBaHbl BuoTexHonornyeckune
pewenus ana passeaeHus KPC.

OgHa 13 BaXXHeNLWnx npobaem — 310 KOHTaMUHauus
MMWKONNA3MOW, C KOTOPOW CTaNKMBAKOTCA KaK KOMNEKLUN
buonorunyeckoro matepuana (Hanpumep, cnepmbl

n anyeknetok KPC), Tak 1 Koanekunu KynbTyp Knetok
MAEeKONUTatoLWmx, B TOM Yucne yenoseka.

B HekoTOpbIx UccegoBaHnAxX 6bIn10 NOkaszaHo, YTo A0 15 NPOLIEHTOB KNETOUHbIX KyNbTYP
B KPYNHbIX 6riobaHkax MOryT 6biTb KOHTAMUHUPOBAHbI 3TUM NATOreHOM. 3apaXKeHHble
KYNbTYpbl HaUMHAOT pacT meaneHHee. MoMUMo n3meHeHua pusnonornm n metabonmsma
KNeTKU 3apaXKeHne MUKOMNa3MOW Bbi3blBaeT NOBPEXAEHME reHeTYeckoro annapara
KNETKW, U Takune KynbTypbl cogepkaTt 60bluee KONMYECTBO Pa3/IMyHbIX MyTaLWiA.
MonaaaHune Taknx KNETOK BHYTPb OpraHn3ma MOXeT NPUBECTU K 3apaXeHunto
MWUKOMNNa3MOW U ero.

BBepgeHue
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J P onvmnnapa

W/ IHHarpuka

Mukonnasma (Mycoplasma)

— 370 poga bakTepuin n3 o,qumme{-ioroenacca Mukonnasmbl (Mollicutes), He umetowme
KNETOYHOWN CTEHKM U CMOCOBHbIE K BHYTPUKIETOYHOMY Napasutv3mMy, Bbi3biBatouime 3abonesaHus
yenoseka v XXMBOTHbIX. Hanpumep, y YenoBeka OHW Bbi3bIBAlOT pecnupaTopHble 3aboneBaHunsa
(4awe Bcero y Aeteid), HO 6OAbLLAA YACTb NAPA3UTUHECKUX BUAOB 3TOMO POAA Bbi3blBatOT
3a60n1eBaHNA XUBOTHbIX, Kak JOMAaLUHUX, TaK N CENbCKOXO3ANCTBEHHbIX.

Mycoplasma bovis — 3170 oaHa 13 Hanbonee pacnpocTpaHeHHbix Mukonnasm y KPC, Bbi3biBaeT
pa3nunyHble 3aboneBaHWA Kak B3POC/bIX XMUBOTHbIX, MPUBOANT
K HapyLUeHWAM pa3BUTUA NNoja.

Yacto mukonnasma nonaaaeT B KNETOYHbIE W TKaHEeBble KOANeKUn 13 NepBUYHbIX KyNbTyp (ot
3apa>KeHHbIX XWUBOTHbIX, Hanpmmep) WU N3 KyNbTypaibHbIX Cpea U X KOMMNOHEHTOB.

Tak Kak MuUKoMnAasMa — BHYTPUKNETOUHBbIN NapasuT, Takyto KOHTAMUHALMIO KpaviHe TAXeNo
06HapyXXWTb U 3NIMMUHUPOBATL W3 KYbTYPbI.

BBepeHue

Kak npasuio, 3apa>KeHan7| MUKOMNAa3MOM MaTtepuan yHUUTOXakoT, MO3TOMY BaXKeH Kak
I'IepBM‘-IHbIl‘/'I (I'IpM nonyvyeHun Ma'repmana), Tak un pyTMHHbIﬁ KOHTPO/Ib KOHTaMWUHaU M

B na6opaTopm4. B nocobusx no pa60Te C KynbTypamu KNeToK MieKonmuTarowmx 06bI4HO
PeKkoMeHAYyHT TeCTUpoBaTh BCe BXoAaume 6uonorunyeckue mMatepuanbi (BHE 3aBMCMMOCTH
OT UCTOYHUKE UX nonyueva) W perynapHo npoBognTb TeCTUpoBaHue KOI'II'IEKLWIﬁ.

J P onvmnnapa

W IHHarpuka

KnetouHble KynbTypbl 06bIuHO 3apaxarTca MUKOMNNa3Mou BO BpeMA pasinyHbIX
MaHMI'Iy}'lﬂLLMVI oT OAHOIZ KynbTypbl K Apyl’Oﬁ WA 3a C4eT KOHTaMuHauunm o6opy,qoaaHm1
(Hanpmmep, MUKONasMa MOXeT Nonajatb U COXPaHATbLCA B A03aTOpax nan IIaMMHaan).

YAMBMTEJ'IbHO, HO, NO UMEeLWMNMCA AaHHbIM, MUKOMNa3Ma MOXET 3apaXaTb Ky/NbTypbl
W B KpMoOxXpaHax, nytewecrsysa ot OAHOVI aMmnynbl K Apyl’Oﬁ B XXMAKOM a3oTe.

Kpome TOro, us-3a yactotbl 3apaxxeHua mukonnasmamu y KPC, ceiBopoTku v apyrue
XVBOTHbIE KOMMOHEHTbI ANA KyNbTYPanbHbIX pPaboT MOryT 6bITb KOHTAaMUHMPOBaHHbI
MUWKOMNNA3MOW UAN eé cnepamu (Hanpumep, 4acto okasbiBaetcs, 4to BCA coaepxut
cneabl AHK myukonnasmsi).

Takum o6pa3om, 3apaxkeHne MUKONNIa3MOW KONNEKLUIA KyNbTyp KAETOK MAEKOMUTAOLLUX —
cyuiectBeHHan Npobaema, BAMAOLLAA Kak Ha OFPOMHble KONNEeKUMW, Tak U Ha Hebosbluve
KomnaHuu, pabotatowme c buomarepuanamu KPC.

CoBpemMeHHas HayKa 1 BbICOKOTEXHOIOTMYHOE XWBOTHOBOACTBO TPEBYHOT NOAXOAOB U Mep
A9 NPeaoTBPaLLeHUs KOHTaMUHALMIA MUKOMNAA3MOU C LLebHO NOoBbIWeHUs 3bGeKTUBHOCTH
paboTbl U CHUXKEHUA NOTepb.

Mpo6nema

O6HapyxeHve 1 NpesoTBpaLLeHe KOHTaMUHALUA MUKOMNNa3MOW
B KONNIEKLMAX KNeToK 1 buomatepuanos (cnepma u anueknetku) KPC.

BBepeHue

Kelic cooTBetcTByeT PepepasibHOM Hay4HO-TEXHMYECKOW NPOrpamMmmMe pasBUTUA CeNbCKOTO Xo3aWcTBa Ha 2017-
2030 roapb! (nognporpamma «YayyleHue reHeTMYeckoro noTeHumana KpynHoro poratoro ckota MACHbIX NOPOA»)
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J P onvmnnapa

W/ IHHarpuka

Tak Kak MuKonnasma — BHyTpMKneTOHHbIﬁ napasuT, ee Taxeno

1 06Hapy>o<mb 1 Tem 6onee n3baBuTbCA OT Hee. bonee Toro, MHorve
MeTOAbl neveHuna MUKONNa3MeHHOM MH¢8KL1MIA y YenoBeka u XUBOTHbIX
He NoAXoAAT ANA AEKOHTOMUHAUUU KYyAbTyp. Tem He meHee cyuwiecTeyer
pPAa4 npenapaTtoB, NO3BONAKOLWMX 136aBUTbCA OT MUKOMNa3Mbl in Vitro.

Mpu pabote Haj 3agaHUeM UCNONb3YIATE COOTBETCTBYHIOLLYIO AUTepaTypy.

Onuwnre, Kakue npenapartbl

MoryT 6bITb UCMONBb30BaHbI ANA JEKOHTaMUHaUUn KNeTOYHbIX KyJIbTyp?
I’Iocrapaﬁrecn: onucaTtb NpenMylecTso U HeAOCTaTKM BO3MOXHbIX NOAXOAOB.

Kakue n3s Hux nogxoaart ana paborbi
C NepBUYHbIMMW Ky/IbTypamm?

J P onvmnnapa

W IHHarpuka

MeToa neTaeBoi usotepmMmuyeckor amnandukalmm
HYKNeMHOBbIX KUCAOT 6bin NpeanoxeH 6onee 20 net Hazaa.

Onuwure

€ro NoNoXuTeibHble MOMEHTbI MO CPAaBHEHWUIO C APYTMMKX MeTOoAaMun aMTlIIMCbMKaLI,MM.

Onpepenwure,

KaKOW y4acToK reHoMa MUKOMAa3Mbl OBbIYHO UCMONL3YIOT A/ BbIABAEHUS
B036yauTeNel Mnkonnasmbl? NMoyemy MMEHHO UCNOAb3YeTCA UMEHHO 3TOT y4YacTok?

BbisacHuTe,

Kakue BUAbl MUKOMAa3Mbl,
yallie BCEro napasutupyor
Ha knetkax KPC.

Haunpgure

B 6a3e gaHHbIX reHOMHbIX nociegosartensHocter NCBI
HYKNEOTUAHbIE NOCNeA0BATENBHOCTY JAHHOTO YYacTKa
A5 BUAOB, KOTOPbIE Bbl M0A06pany paHee.
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J P onvmnnapa

W/ IHHarpuka

—

Nposeaute

BblpaBHMBaHWe nocneraaTeanoaeﬁ. I’Ionque
fasta cpaD'm C nocnheaoBaTte/ibHOCTbHO KOHTUIA.

Mop6epure

npaimepbl ans LAMP. LAMP Primer Design Tool nan NEB LAMP.

O6ocHyuTe

BbI6OP KOHKpeTHOro Habopa nparimepos.

J P onvmnnapa

W IHHarpuka

3

Mwukonnasma AOCTaTOYHO CNOXHaA MHDEKLMA C TOUKU 3peHns anarHoctuku. Cam
B036yauTenb obnagaeTt AOCTaTOMHO HEBONBLIMM FeHOMOM, HO U3-3a BHYTPUKNETOUHOM
NoKanu3aumm ero JOBONbHO CIOXHO OBHapyXUTb 06bIYHBIMU MeTogamMu (Hanpumep,
N®A), a nogxoabl Bpoge MLLP aatoT MHOro NOXHOMNONOXUTENbHbIX Pe3yabTaToB.

Micoplasma — Becbma pa3HOO6pa3sHbIvi POA, ¥ Pa3nnyHble ero BuAabl
Yaule BCTpeyaroTca y Tex Uan UHbIX MAeKONMUTarLWmnX.

Onuwumre

Kakue MeTo/bl UCMONL3YIOTCA ANA ONPeAeNeHNa MUKOMNNA3Mbl
B NabopaTopumn ANA KNETOUHBIX KYAbTYP.

CpaBHuTe

NAKOCbI ¥ MUHYCbI, KOTOPbIE €CTb Y 3TUX METOAOB,
CTOMMOCTb onpegeneHus 1 obpasua?

Kakue

13 NPOaHaNN3NPOBaHHbIX Bbille NOAXOAOB MOAOWAYT ANS
onpejeneHuns Mukonaasmbl B obpasuax TkaHen y KPC?
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9-i knacc  Keiic N203 NonypuHan
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Kak onpegenutb non? Keiic paspabotaH npv noaaepxke
Dustex-amuea MmeHn Kanvupl

J J onnMnnapa

W HHarpumka

MTuuesoayeckas NPOMbILNEHHOCTb (MACO 1 AlLa)
ABNIAETCA BAaXXHbIM U HEOGXOAMMbIM NCTOYHUKOM
NONHOLEHHbIX NUTaTeNbHbIX HeNKOB.

MOCTOAHHO PacTyLMIA CNPOC Ha 340POBOE

1 HeAoporoe MACO 06YCNOBNEH 3HAUYUTEIbHBIM
POCTOM HaceneHus Mupa, 1 pocT NoTpebaeHus auL,
1 MsAca NTULbl (BpoVnepoB) NPOUCXOAUT

B Pa3BMBaOLLMXCA CTPaHax, oT4acTu us-3a 6onee
BbICOKWX AOXOAO0B W HEAaBHEro OCO3HAHWA
HEobX0ANMOCTU YAYYLLEHWUA paLnoHa NUTaHUS,
cocToswero u3 6onee BbICOKOrO ypoBHA beska.

Msaco nTuupel moxeT 6biTb ynoTpebasemo B nuLy
NpeACTaBUTENAMU Pa3NNYHbIX KOHeccuid, Uto
NoBbILLAET NONYAAPHOCTb KYPUHOTrO Mfica U B LEeIOM
NpoAyKUUM NTULLEBOACTBA.

BeaeHue

B omanume ot 6poiinepHOro NTULEBOACTBA, KOTOPOE NPOU3BOAWT MACHbIE
NPOAYKTbI U3 Kyp 060MX NOAOB, OTPAC/ab ANYHOTO NTULLEBOACTBA HOKyCHpyeTcs
TONBKO Ha LibINAATAX XEHCKOro nona. LibinasT My>ckoro nona otépakosbiBatoT
Cpasy noc/e BblyMNAeHUs, NOCKObKY OHW HE MPOU3BOAAT AUL, @ UX MACHan
NPOAYKTUBHOCTb HW3Kas NO CPaBHEHWIO CO CreLuanbHbiMU nopogamu 6poiinepos.
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J J onvmnnapa

W/ IHHarpuka

B 2022 roay lepmanus, ®paHumsa n Vicnanmsa 3anpetvam yHUUTOXEHUE CYTOUHbIX LibINAAT
MY>CKOTrO MO, ¥ OXWAAETCH, YTO Apyrue eBponeinckne CTpaHbl NOCAEAYIOT UX NPUMepY.
[Ans pelweHus 3Tux npobaem pa3pabaTbiBatOTCA TEXHONOMUM ONpeAeneHns nona Ha
paHHel cTaguu 3SMO6PUOHaNBbHOTO Pa3BUTUA A0 BbINYMAEHWUS C COXPaHEHWEM BbICOKOM
BbIBOAMMOCTI AUL, NOCNE OnpejeneHuns nona.

Ma'repuan bl ANA U3ydyeHunuA

Cratba 1 | Craten2 | Craten3 | Crates 4
Cratba 5 | Cratba 6 | Cratean7 | Crates 8
Cratbsa 9

BBepeHue

Tpebyetca pa3spaborka cucrem 6bicTporo
onpeaesieHMA Nnosia KypuHbIX 3M6puoHOB
AO BblNyNE€HUA.

Keiic cooTBetcTtByeT ®egepanbHO HAyYHO-TEXHUYECKOW NpOorpaMme pasBUTUA FeHEeTUUYECKUX TeXHOIoTUIA
Ha 2019-2027 roab! (Hanpasnexue 2. [eHeTUYECKNE TEXHONOTUM ANA Pa3BUTUA CENBCKOTO XO3ANCTBA)

J J onvmnnapa

W HHarpuka

Mon y nTuy onpeaensetcs cnocoboM, AOBONLHO CXOXUM
C MeTOZamMu onpejeneHus nosia y MAeKonuTaroLWmx — y NTuL, Takxe
€CTb NON0BbIE XPOMOCOMbI, HO reTepOoraMeTHbIM NOJIOM OKa3blBaKOTCA CaMKK.

Mpu 3TOM YacTo onpeaeneHue Nona y KOHKPETHON 0cobu ABNAETCA AOCTaTOYHO
CNOXHOW 3agayeit. Hanpumep, y HEKOTOPbIX MOMyraes Aaxe ONbITHbI OPHUTONOT
He BCErAa MOXEeT OTIMUYUTL CamLia OT CaMKu U HEOBXOAMM CneumanbHbIni
NnabopaTopHbIv TECT. B HACTOALMIA MOMEHT pa3paboTaHo A40CTaTOYHO

MHOrO Pa3HOO6pPasHbIX METOAOB OMpeAeneHus nona.

N3yunTte nutepatypy v onuiuumre,

KaKvue MeTo/Apl CyLLeCTBYIOT A/If ONpeAeneHus nonay ntuu,
Kak oHu paborator?
Kakyto npeackasatenbHyto CUay UMELOT 3T MeTOAbI?

3a cyet Yero B 3TUX MeToAax MOryT NoAy4aTbCa NOXHOMNONOXUTE/IbHbIE
W NOXHOOTpUUate/ibHbie peayanaTbl?

Kakuve 13 HuX NoAXoAAT ANs onpeAeneHuna nona Ubinaart?
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J J cnvmnnapa

W IHHarpmka

Kak npaswvno, ANa MONEKYNAPHO-reHeTUYeCkKux MeTo40B onpeaeneHna nona
NCNoNb3yroT Kakve-nmbo YHUKanbHble NOC/NIeA0BaTe/IbHOCTU, PAaCNONOXEHHbIe
Ha NONOBbIX XPOMOCOMaXx.

Bnarogaps paboTe KOHCOpLUMYMa NO KYPUHOMY reHOMY Bbiau NoAyYeHsbl
BbICOKOKAY€eCTBEHHbIe reHOMbI Pa3nnyHbix nopoa kypuubl Gallus gallus.

Onpeaenwure,

KaKuve y4acTku NosIoBbIX XPOMOCOM WCMOAb3YOT ANS
onpeaeneHuns nona y ubinast. Kakue reHbl TaM pacrnonoxeHs!?

Onuuwurte

NX OTHOCUTENBHOE PacnoNOXeHNe U OCHOBHbIE XapaKTepucTKu
(NPOTAXEHHOCTb, KONMUWHOCTb, aNNeNbHble Bapuauun).

MNMpoanannsmnpyure

YPOBEHb rOMONOINn 3TUX I'IOCIIEAOBaTeIleOCTeFI Y PasnnyHbiX NOpoA Kyp,
reHOMbl KOTOPbIX HAaXOAATCA B 6ase. Haﬁ,qme 6anxanLme roMoNory 3Tux reHos
B reHoMax Apyrux BMaoB NTuuy, MMerLWmnx npakTtnyeckoe CeNbCKOXO3ANCTBEHHOE
3HayeHue, N OTHOCALLUXCA K TOMY Xe cemeﬁcmy.

MOXHO /I Ha OCHOBAHWK CYLLECTBYHOLLUX CUCTEM ANS ONpeAeneHvs nona
Y UbIMAAT ONPeAensTb Nos y 3TUX BUAOB?

J J onvmnnapa

W HHarpuka

B KPYMNHbIX X03AWCTBaxX cyeT UbINAAT, KOTOPbIX eXxeaAHeBHO noasepraroT 8b|6paxosxe,
WUaeT Ha AeCATKU TbiCAaY.

[na npobonoaroTosky, aHanu3a n o6pabotku Takoro o6bema 06pasLOB B pa3NnYHbIX
061acTAX HayKN U TEXHUKU NPUMEHAIOT NOAXOA, KOTOPbIV Ha3blBaeTCcs
BbICOKONPOU3BOAMTENbHbIA ckpuHUHT (High-Throughput Screening, HTS).

3a cyeT aBTOMaTU3aAL MK PasnnyHbIX NpoueccoB U NpUMeHeHUA CNOXHbIX MeTOA0B
06p360TKM AaHHbIX Takom noAaxoa No3BosfAeT YCKOPUTb aHain3 U COKPaTUTb U34EPXKKW.

B ocHoBe HTS-noaxoaa 06bI4HO NEXWT Ta AN UHAs nabopaTopHas METoAWKa, KOTOPYHO
aAanTUPYIOT ANR MAacCOBOTO NO/YyaBTOMATUYECKOro CKpUHWHIA. [ns onpeaeneHus noa ntvy,
4acTo UCMONb3YIOT METOAbI Ha ocHoBe [MLLP nau XpOMOCOMHOrO aHanu3a (MUKPOCKONus).

CpaBHuTe meToAbI

BbICOKOMPOM3BOANTENBHOIO CKpUHUHra Ha ocHose lMLP n Ha ocHoBe
XPOMOCOMHOrO aHanu3a (MMKpOCKONuu).

Ckonbko byaet ctouth 1 0bpaseu? Kakoe obopyaoBaHve Ans 3Toro
noHagoburca? Kak gonro 6yaer natm aHanms?

Kakue ewg HTS-noaxoabl NOAOKAYT ANA ONpeAeneHuns nona y ubinaaT?
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NMpo¢dwumnb ArporeHetTuka EOEL.

10-n knacc Kewnc N201

MonexkynapHasa pepma

J FJ onvmnnapa

W/ IHHarpmka

XOTsi UCXOAHO MOIEKYAAPHBIM GpEepMepPCTBOM
Ha3bIBasnM TONbKO MOAyYeHUe PeKOMBMHAHTHBIX
6eNKOoB B Ky/NbTypax pacTUTe/IbHbIX KNETOK

U TKaHew, CEeroAHs 3TOT TEPMUH yXe ropasso
wupe.

Ceiuac monekynsapHbiM GepMepCcTBOM HasblBaroT
NPOU3BOACTBO LieHHbIX 6enkos, NenTnaos 1
MaJiblX MONIEKYA C UCMO/Ib30BaHUEM METOA0B
61oTEXHONOTMN pacTeHWiA.

1) BO3MOXHOCTb NPUMEHEHWA KYNbTYPbl PAaCTUTENbHBIX KNETOK (TKaHeW) ANA nonyyeHus
S eCTecTBeHHO 06PasyoLLMXCA B HUX XMMUYECKUX KOMMOHEHTOB UCMOb3YeTCA yxKe
1 AOCTaTOYHO AAaBHO.

KynbTuBMpoBaHue pacteHuii in vitro Nno3BOASAET, C OA4HOW CTOPOHbI, CIKOHOMUTbL 3eMe/bHble
nAoLWaan, KOTopble MOryT NPOAOMKATb UCMONL30BaTLCA ANA BblpalluBaHWA
CEeNbCKOXO3ANCTBEHHbIX, B YaCTHOCTU NULLEBLIX, KyNbTyp. Bo-BTOpbIX, B KynbType in vitro
4acTo yAaeTca Cco3AaTb YCNOBUA, MPU KOTOPbIX pacTeHus cnocobHbl obpa3osbiBaTth Honbluve
KOAMYECTBa LieNeBbIX BUONOrMYECcKN akTUBHbIX BELLECTB, YEM B AUKOWN NPUPOAE AW Npur
BblpalLMBaHUMN Ha NONAX.
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J P onvmnnapa

W/ IHHarpuka

BBepeHue

Mcnonb3oBaHue pacTeHunii AN SKCNPECCUN B HUX YYXXEPOAHbIX TeHOB M MPOAYKLIMM
peKoMbUHaHTHbIX 6enkoB aBnseTca 6onee «MONOAON» TEXHONOTUEN.

C OAHOW CTOPOHbI, PacTeHUA Kak IKCMPEeCCUOHHaA cucTeMa MeoT paj
NPenMyLLecTB nepes KynbTypamu XXUBOTHBIX KNETOK, B YaCTHOCTU: MeHbLne
IKOHOMMYECKMe 3aTpaTbl, MEHee CI0XHOE TEXHONIOrMYecky NPon3BOACTBO, Honee
BblCOKaa 6e30MacHOCTb Nosy4YaemMbix MPOAYKTOB (€CTEeCTBEHHOE OTCYTCTBUE B
pacTUTeNbHbIX KNeTKax BUPYCOB W NPWOHOB, NaTOT€HHbIX ANA YeNoBeKa).

Ho ectb y 3TOWN TEXHONOTUM U HeaAOoCTaTKW. [naBHbIV U3 HUX — Bonee HU3KKM BbIXOA4
peKOMGMHaHTHbIX 6enkos, yem B KynbTypax XXUBOTHbIX KNETOK. JT1a npo6nema
MOXeET 6bITb peweHa nytem nop,60pa n MOAMq)VIKau,MM reHeTn4yeckunx KOHCprKLLMI‘/'I,
NCNOoNb3yeMblX ANA 3KCNpPeccnn 3K30reHHbiX reHoB.

[pyroin HeaOCTaTOK ABNAETCA, CKOPEe, TEXHONOMMUYECKUM: BONBLUMHCTBO pacTeHuUi
Havnbonee NPOCTO BblpaLMBaTh (N Vitro B BUAE Tak Ha3blBaeMblX KannyCHbIX KYAbTyp.
OpHako, bonee BbICOKMIA BbIXOZ PEKOMOBUHAHTHbIX 6enkos npu 6onee yaobHOM
obecrneyeHnn HenpepbIBHOrO TEXHONOMMUYECKOro NpoLLecca MOXHO NoayYaTb

13 CYCNEH3MOHHbIX KYNbTYp PacTUTENbHbIX KNETOK: MX BblpalluBaHMe MOXHO 6bino
6bl 0becneunsatb B buopeakTopax AN bakTepuanbHbIX, APOXKKEBLIX NN XUBOTHbIX
knetok. K coxaneHuto, He U3 Bcex pacTeHWii yAaeTcsa nerko noayyarb
CYCMEH3NOHHbIE KNETOUHbIE KYNbTYpbl.
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