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Executive Summary

The ICAR-National Research Centre on Pig has successfully completed 16 years since inception
and continued its excellence in catering the farmers, extension workers, policy makers and industries
associated with pig farming and pork processing. During the financial year 2018-19, the Institute
functioned with 13 scientists, 06 technical staff and 06 administrative and accounts personnel. The
total plan and non-plan budget allocations were 2228.19 lakh during the financial year. The institute
has generated Rs 140.00 lakh as revenue during the period. The scientists of the Institute relentlessly
worked for achieving various targets related to research and extension, defined under the six major
programme as per the mandate.

Animal Genetics and Breeding

The generation-wise genetic evaluation of the evolved rani cross bred pig variety was taken
up. The developed Rani crossbred variety showed stable performances over the generations. The
animals also showed stability in performance traits in field evaluation. The image-based identification
of pigs and goat breeds was initiated. Indigenous population of 6 breeds of pig and 20 breeds of
goat along with other potential exotic and crossbred pig germplasm were documented. Two unique
mobile applications namely SwineApp, SwineAppHindi; standalone data recording software for pig
farm namely SwinePro was developed. Three patents and two copyrights have been filed out of the
technology developed from the project. Development of an IT based tool “E-Varaha: Information
System for Safe Pork Production in North Eastern India” was taken up to appraise pig farming in
NE region. Characterization and expression profiling of Pig MSY (male-specific region of the Y
chromosome) genes for boar fertility’ was undertaken. Phylogenetic analysis of Pig mitochondrial
genome sequences of native pigs of North East India, revealed that native pig of Northeast was
only recently diverged from each other and distinctly different from exotic European pigs. Laboratory
tests like LAMP, RAPD, and technology for species authentication of different meat samples were
developed.

Animal Nutrition

Different fruits and vegetable wastes were screened for their nutritive value. Good level of
energy and low to moderate level of protein was found in fruits and vegetable wastes. Comparison
among regular farm diet, field diet without supplementation and field diet with balanced diet was
investigated. Silage was prepared using vegetable waste and effect of vegetable silage on production
performance in crossbred grower pigs was studied. Survey was conducted in state of Mizoram,
Sikkim and Meghalaya under National Mission in the Himalayan Project. During survey, information
regarding household status, management practices followed by the farmers and types of animal
maintained, herd information of pigs, feeding practices, breeding practices, marketing of pigs and
meat along with information regarding animal health management in terms of vaccination followed
in that localities, types of diseases prevalent, preventive measures followed during outbreak of
diseases etc were recorded. Institute provided services for the welfare of the tribal community with
the mandate of bringing up excellence in pig production through Institute village linking programme
under Tribal Sub Plan. The institute provided female piglets, concentrate feed and supplements to the
selected beneficiaries on monthly basis under the TSP plan. The Institute monitored health, growth



s wfcree .
2018-19 Aq1F. 79T T AT 53

and management of the pigs in the five adopted villages regularly and provided necessary health care
and Al services as and whenever required. Maize seed for HQPM, sweet corn and baby corn along
with fertilizer namely urea, SSP and MoP have been purchased and distributed to 65 beneficiaries.

Animal Reproduction

Three specific trainings in A.l. in Pigs were conducted for Veterinarians & Para-vets of Dept.
of Animal Husbandry, Govt. of Sikkim and AICRP on Pig, C.A.U. Imphal centre and for farmers
and entrepreneurs of Arunachal Pradesh. A total of 19 trainings were conducted where practical
demonstration for artificial insemination was done. A total of 30 awareness programmes for farmers
were conducted. Effect of conception enhancers studied and found that oxytocin and prostaglandin
are effective than melatonin in enhancing conception rate. Further, advance sperm function tests
were standardized. A methodology was developed for optimizing reproductive efficiency/combate
anestrus in gilts. Superiority of additive in terms of post thaw semen characteristics was SDS> Vit- E>
DEF> Ca channel blockers. In other experiment, semen was frozen with seminal plasma. Acceptable
fertility has not been achieved, further experiments are in progress. A long term extender for liquid
semen preservation is under standardization.

Animal Physiology

Experiments were conducted to identify the pathways related to thermal stress through both in
vivo and in vitro experiments. Based on the analysis a 21 DNA binding nucleotide consensus sequence
TDKHHKYYYYHWYWTBYWTTT was identified, which could be associated with heat responsive
element in the genome. A comparison was made between animals reared in hot environment (Jaipur,
Rajasthan) and moderately warm environment (Guwahati, Assam) to examine any specific gene
expression for the animals adapted to high temperature was undertaken for the first time. Based on
preliminary analysis of whole transcriptome, 223 and 267 gene expressions were unique to pig and
goats reared in Rajasthan (hot semiarid climate zone), whereas pigs and goats reared in Assam
(humid subtropical climate) had 133 and 158 gene expression patterns, respectively unique to them.
For the development of early fertility markers in pigs, evaluation of semen quality through microscopic
analysis of morphology, acrosome, cell membrane and functional tests such as spermatozoal motility,
methylene blue reduction, mitochondrial potential has been used effectively to assess the male
fertility and fertilisation related events. Examined the spermatozoal transcriptome of boars differing in
fertility using RNA-seq and compared with the fertility status of boars used in the Al programme of the
institute.

Animal Health

Studies on zoonotic pathogens of porcine origin with special reference to Salmonella,
Campylobacter and Staphylococcus species were carried out. Isolated 49 Staphylococcus species,
24 Salmonella and 28 Campylobacter species from different samples of pig. Multiplex PCR developed
for rapid detection of MRSA has also been validated during the reported period. Under All India
Network Programme on Neonatal Mortality in Farm Animals, forty two (42) E. coli (1 isolate per
piglet) from 174 piglets (24.13%) and 7 (4.59%) Salmonella strains were isolated. Detected porcine
circovirus 2 (PCV2) in foetal tissues (lungs and heart) of 8 stillbirth piglets obtained from 8 sows
and Japanese encephalitis virus (JEV) in two stillborn foetuses. Evaluated antibacterial activity of
herb (Typhoniumtrilobatum) against respiratory tract infections and two other herbs [(Centellaasiatica
(Bormanimuni and Psidiumguajava)] against diarrhoea in neonatal pigs. Developed a strategy
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for effective treatment of respiratory tract infections and diarrhoea in neonatal pig by using herbal
formulation as an alternative to antibiotic treatment. For the development of rapid laboratory and
field based assays for microbiological quality assessment of pork, meat samples from pig were
collected and analyzed for the presence of targeted bacterial pathogens. Developed a loop mediated
isothermal amplification (LAMP) assay kit for rapid detection of Porcine Circo Virus TYPE 2 (PCV-
2) and Porcine Parvo Virus (PPV). Developed a field diagnostic assay (LAMP) for rapid detection of
Staphylococcus aureus fromm pig. Identified the prevalence of Helicobacter infection in pig gastric
mucosa. The sequence analysis of PCR positive JEV samples revealed 100% identity with JEV
envelope protein of Human and equine from West Bengal, Vellore, Haryana and Lucknow which
also truly reflects on the Phylogenetic tree. Isolated 49 Staphylococcus species from meat (28) and
nasal and skin (21) samples of pig which were confirmed by conventional method and were finally
confirmed and validated by using developed multiplex-PCR assay.

Livestock Products Technology

Viable technologies were developed for commercial processing of value added pork products
with consumer acceptability. Different formulations were developed and standardized for processing
different categories of value added pork products. The pilot scale testing and market studies of the
technologies developed are being carried out under three different brand names viz. LUIT PORK,
CHOICE PORK NATURAL and PIGZEE'’S. Construction of a Quality Control Lab has been completed.
Towards obtaining NABL accreditation, three of the Scientific staffs, who are associated with the
project have under gone the ISO 17025:2017 training programme (Laboratory Quality Management
and Internal Audit) at National Institute of Training for Standardization (NITS), BIS, Noida. Under the
capacity building programmes of value chain actors, institute has conducted four training programmes
to Veterinary Doctors from 13 districts. The theme of the training programmes was “Master Training
(ToT) programme for AHVD staff on Scientific Pig Farming”. Similarly, two training programmes for
the Pig Bondhus i.e. “Master Training (ToT) programme for local service provider (Pig Bondhu)” were
organized and a total of 40 pig bondhus participated in the programme. Preliminary laboratory studies
were also initiated for standardization of techniques for detection and quantification of different food
borne microorganisms. In the first phase emphasis was given to the detection of E. Coli (with emphasis
on E. coli 0157:H7) and Salmonella spp. (with emphasis on Salmonella Typhimurium) in pork and
pork products. Estimation of hazards viz. residues of pesticides, antibiotics and heavy metals are
in progress. Development of a farm-to-fork risk management strategy for pork and pork products in
underway. FSSAI license, Pollution Control Board Clearance and ISO 9001:2015 certifications were
obtained during the year 2018-19.

AICRP and Mega seed project on Pig

The Institute continued regular monitoring of the progress of AICRP on Pig project (15 centres)
and Mega seed project on pig (07 centres) through technical and financial monitoring in consultation
with the council and conduction of review meet. The last AICRP review meet was conducted at
ICAR-National Research Center on Pig, Guwahati on 23-24th November, 2018. The AICRP project
is continuing in different centers across the country to study the performance of pigs in different agro-
climatic condition, to develop region-specific package of practices including quality germplasm and to
conserve the indigenous germplasm. Under mega seed project on pig, improved variety piglets were
produced and distributed to the farmers.
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Krishi Vigyan Kenda

A total of 247 numbers of trainings were organized by KVK Goalpara covering 9,458 trainees during
the year 2018-19. Out of these 125 trainings were conducted under Krishi- Kalyan Abhiyan. KVK
Goalpara achieved No. 1 ranking in Krishi Kalyan Abhijan Phase — | and received Certificate of
Appreciation for outstanding performance during KKA — | by ATARI, Guwahati. The KVK conducted
On Farm Trials (OFT) and Front Line Demonstrations (FLD) under various disciplines to promote
the technology transfer. The KVK adopted Pacchim Dairong village as pig seed village or ‘Borah
gram’ and introduced Artificial Insemination (Al) technology for piglet production. A society named as
“Sarpak Livelihood Promotion society” was formed by the KVK to look after the plan and programmes
in the village. More than 1500 of upgraded piglets were produced through Al. The chairperson of the
society, Mrs. Dipika Rabha received Mahila Kisan award from Ministry of Agriculture, Govt of India
and felicitation from honourable Governor, Govt of Assam. The society has now been registered as a
company in the name of ‘Sarpak Agro Farmer Producer Company’ in the month of November, 2018.
The piglets produced from Al generated more than Rs. 40 lakhs. A total of 37,625 numbers of Soil
Health Card were distributed among farmers of Goalpara during the year 2018-19.

Other activities

The Institute also celebrated different events such as Republic Day, Independence Day, Hindi
Pakhwada, Institute Foundation Day and World Environment Day. Various social events were also
organized by the Recreation Club for the staff. The Institute is regularly conducting activities under
“Swachh Bharat Abhiyan” with the resolution to work towards realizing the Mahatma Gandhi’s dream
of “Swachh Bharat”. Various initiatives were taken to maintain the office and campus premises clean
and environment friendly. Additionally, to extend the scientific expertise for the benefit of farmers, the
Institute has implemented Mera Gaon Mera Gaurav programme.
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fretet T Shftekh wEe T e 9o i T W fog iR fafasrt sremen it sgm B, S uoe e & fae
ST B i IFHIG &1 Hehell © | ST, 9 Yo ol 7 Shael Uah &1 1%t o ek difceh Tl § STeRT- ST IRl
T T HTA & foTT Sta-Teaehdl o &9 H TRETE oha ST Gehdl ¥ | g Sl T W et snenfia siishei
TR AN T SUYH FATTERR (S THATH 21 {0 37) & |, STT- 376 YR ! Tea™ & faIT 9706 Th
1 SfTeRLol WTehdl T e T |

HTEishT 1 I TfafafeEt & w9 H < ST Hiered ke S fF SwineApp, SwineAppHindi;
TR M STTq TR % fau Westeid S Raifen witearr fasfaa fhan mn | i 9z &R <1 idiee
ofersr & faerfad drenfirst & qed <rr fae mu )

T & R H 3ucTed] UgRe ARG Hislgel Tetsher Sl dr

IIRY W ITFEA WA TR ATH UREsT, 9. fa. &, Mameun she
TH w1feh, TH. TSTEIE, &, o9 37 T, =el

RIS o STTER I @ |fed Tt gawnst w1 fofor faan T S9; 30-91e1 e 9, 9/ Tiem
3T, 3T9m i gH YR fohe it fadwan &1 off Joifed foham o1 | 30 o YR ST o Hie & fag
STEYTSH HeH 33T T | TH ¥ o T, Y 9 & ol T8 & Teehdisii i Ug=H, 39 STHGH % T
% o) H forami & frafta gftemr ok T & Heewn & fore S9ife Yeiem 1 o g9R fon T | admm
T AR GUR FRIHH SH Y & o SIS T 511 R S 3@l € 1 918 o YA o T ag) ol
JioweTod Tk TR T | FGAH H SAIARIe GUR FRIhH SH IR o Sd JoTHs TS g foha S @
¥ 1 SH Y AT 30 ST YT G h Teh THE 1 TEXETE Tohal ST T

T H AR, & faria 19 Fafdq g wd T3 | AR . W g7 g
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HEAT URETST: 7 Y[R hi U T oh 7T ITehT THUEETE (Y T[OTES & U&W fafvms &) S &t
fagraar sitv sifusafs wreREfaT)
. J. T, TE. 9, TH. FAR IR TH. TSEEn

freet oo aul #, wE Tl & S 3T faverv R eare &l fhan o ® S 6 Y TR St
ST TR ST TR foerar & wRoT fafas %eerEy i THet & 1o &M Fd € | gafie, MSY S 2R 3%
FHTATCTR U@ o aR § 9gd HITHd STHeR] SueTedl § | T8t IRt o X ST T STIhH i 8ld & § g0
fopan TR R, U1 STshH TAICYH o1+t off Sueed TR ¥ | Tun S XX - XY U saeen g fAeifa feme
ST & | Aieel H | SSEHd STIa! & WY &1 o BId © Sielch I&9 SiHH H Uk T 3 a1 shism e
1 T ShTETH ST H e D11 Ushiohiosh, Baiohiifes Yo sharary ¢ forad fef-fisrar o fere famier
Are-feare S 21d €1 Y s S gen 49 fasm & fa fafie €, qeu-fagm & (MSY) & we-ay
TISIBTEEME &7 1 off TfHel a1 T1Y TORA T T 959% Jeu-faferm & St qew sreigsifaase &
RE X & 91 YA T Il ©, STalfeh shael 5% WISISTEEme &3 § S X ORI & | YHEASH ohi
e a1 § 1Y O % qeu-Tafers & o 31emEe WISy, HoEh, S, 9k 3K HME ¥ W g el o
fere foman o €, S stfvrame ®9 @ 7oy caerid & fawm # fen far € foed fom o, smfw fafemm,
Uo7 kT, YERTISTH, TR TEW Ioi &19a1 e € |

- = "

= Rl = i

E 4 - = = S Eeﬁg S 8

27 Loy M S el M MS S

e85 95 S8R9 CC 3
| 1'&»? Ilhi“a.‘-

S . L w2 s o B

- R . i

g:

— — &

SMCY
I

UBE1Y EIF2s3Y RBMY ZF¥Y

YR ST H 12 MSY S 1 gaEq
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Y H 2 v fafe S 1 @iet o6t T © SfeRd saent sifeafs drersfan W e e fe e | adEm
AT 3 TG YR MSY ST i Tee i & S gefam wenfat § qes gsee e o fo sgd meergol
F 137 IR ST o yaei % fe W6 ST Sdeh o1 AT Teh TR T 3R ST R STRUAT i HF FIehial
% AN ST fohall TTAT | UTSFR o 12 TR qul MSY S, 6 F=i=on S & gt 3T 20 T & Haiftrd mirNA T
e & fore fesme fofan 7o | 58 T i Sfeadn 1 99em & fag, 39 9NE Msy (v TR % Jeu-fafime
&) o ST o1 YR H forqa s1eara fohan 7o | fea e o6t qew iR Afeen st e # yafda foran
T SR gEy -t faftrsar (feat.1) =1 e i 71 | 3Heh STetan, I ¥ Hash U, T & YT I, 3 MSY
ST ot ol Stfeerdn i s1feafs drrefer § wem o forw wawst foran T | 39 7oA faar & wny, g9 T
A SRTAT i Al o TR Rl i e AT <RI o @ ¥ ST foh 9ot o USTA o goieh 1 31X
Y, Y SIS, 3T SRR YHTY] o o= YEH1Y] e miRNA Tl o stfyeas &R &l feifa
FHT | 39 JAT & AU Tk o Yo U ST T, Teh HiAH Al 1 SUANT Hich Tehdl foham 741 o1 36
ST o1 A 3 -Tafeme S o6t Suftefa o fageryor eik gy s 2, oo v § R-fafime sia =t
T & EIST ST Tk 31 oW Y5 Sl | 57 ST o SAT9eAt Yed b1 S1ere fonen S Hen 3R =l wor
&THA1 o |1 ST ST | |

HEATT URESTT: S-S WA o <9 IRl o HIZEIehIT+-gact SN 3TIhHl ohT STTagia fagersor
. 3. T, T, 9, TH. R, T iR T, Teraren

e vRd <9 H Had e Sta-fafay &5 § ¥ w €, 9o @l 3o & Tl w@ 9en €1 9Rd
T, TR aTe 3T gd WRd H 9ga S1fush THE § R 9RA § IR 916 & Y@ ST % el § 9 T § iR
T & ferAl o Taef I Teadl ot S faehfad &l €1 oifeh 59 & & I ot Scafd 1R e i 9HeH &
fou sga Wifgd sterem fhu e 91 fuset Dfq stegemT | var = © fF 37 el g 1 Wad w9 9 8l
& fafvm U qe | uTerq ST ST Hehdl © | S STEE o1 Seed facelt e oiv wien ud g i
ST TR ¥ qUT FIEIhIgae ST STIhH (MtDNA) 1 STANT hieh TIeil YR &l o YT ! Scard
iR fohr it = & o | S, T e, 3f-a, g, F-fefere, e, Sars, T, o, ok T &
TS 75 % Ul UHEIEIUAT ST o1 TelIaTE SR Hteh 7 o |e STk Ha foram 7o | ST STl o e
T T ITATT Yok Sohgl Tomdll TN TR &3 et ol Fafd fohan 21 o1 1 MiTos 3R DOGMA T SUIRT ik
T SFIRH THIRE FRa1 T | SR qd Bt TeElt e Tl 1 fashreand sfiem, weEt-gee (Te) fafa #
YA ek STTHA T T o7 | SR g o Aot SefF SERdl 37 SITeft ST & miDNA T991 ot F9ifd & &
fere e UTETR SIS TR fohe U 9 | T e, T TRl SR SiTelt YeR o Sfte shAST: Ui shifen &l i
21 9 &3 h mDNA TYAT T o1 hich TN T[T i IEercifesh feafaai &t s ot 71 | Fereex fafer
3 fageron fepe o wfRomd! 3 ws & frepd W areE foan for weft sed 6 fafie v wgl, 9ide e
3T TferE Fete § arfiepd feman T o | I8 uan wen o qatR o < SR BTe € H Th-gE ST ¥ MY
& SR forelt T SR F ST & | R SITell YR T 3T Tt SRe] YT ok T QX T SIS IR Taie
o | Forefesh 3t T8 ®9 9 e qfemn (fod.1) §R1 SR g &5 o YT STIsRHI ol STeRT hidl B | 39
ST T ST H o {1 TN IERT T8 S STl e § T mtDA STHIH $TIshH UT8 it o fag syfen
STIHAV TeheATeh! 1 STANT Thich, TH T T Tt 3K IR 1 forselt &ai & o= Hertor o Herfaa
u%ﬁ'ﬁai%raﬁ%,wiﬂﬁ%aﬁ phylogeneticﬂﬁaWﬁWW%ISﬁTWﬁWW, W—‘ﬁﬁ
T ST aTet IR 3 T8el T mDNA STIagia 3t o o shiell &, 37 37 [ ST o o= STTame] & STUhR
R I9-Hele i TE=H Fl |

16



s wfcree .
2018-19 Aq1F. 79T T AT 53

Asha

Rani
Ghungroo
Niang Megha
Tany Vo
Zovak

Mali

Non descript
— Doom

L— HDK75

Wild Pig

08

0
Nucleotide Substitutions (x100)

ot mDNA  fafHa sfaadta & S 9d &9 % el IR Tl S STe R §

HETT URETSTT: AT T TR IR HIE SATGl o TSI e YHIUIRT0T & forg drenfiferan ot fasmra
1. 1. g9, e 9. TH., . 9, R, oFE SR T8, TerEEn

W gRen iR @ fEe & fere ymmienor genfaar o gfen & ook | Sgd Sedt € | ekl i
fafve yenfesll & #iW &1 9= €Iq IS, AT @re dR BRiAE SR § Teegu § 1 S R
SHTCRR THERd id H e S geT Wid S Sl §, Wi e % e WEEe BE Hl Aiefthohy gl
S § TR seeh T Tatsieh A 2iforeh Tt AMMHA 81 Hehdl ©, HogAY 282 BIRTel oL Hehd © ST T 31
STARIFTT ISR & HaX g0 T SIelal < Wehd & | TSI &9 ¥ JHEhd id B Ureh T Tdl ST STk @
Fteror st G H wod He@qul gel § | T § Hifr fifer @ Afaenar, fafewn stwl iR semed arm
%1 HH FH o AL TR FHAE i S § | Y o A0 T STt IR 3R 39 9 & @d o IR
IR o IW-Yat & & fafve fewdi # agd =amdes 8 | IA 31899 i 3evd arell 3TR JHEhd ieh ScTa) i
ySTfEt & g o fAuiRer & forn faawt, Seie, Hoaeeia SR STE ¥ yeeH i A dehHieh
forerfad S T 1 30 T2 1, BRiAS €9 8 FaAeTs Joeaese e 61 (THTRUH) T Aid TSt
o faISRTor 1 U TR A HIZeIhl-gaat SiF TEelshi™ ot S, TTEershi™ i Sfraes, 12SrRNA 3T
-1 &= w1 foefa o mn & (99 1) | veelt aR, 39 9 o, wiF & T SR Ao W Seamei
T R & AIG i FHeae 1 9dq1 @ & fau T 7St 9 foversones sl % ®9 | o Afeude TeeHd
TRy (T T TH. . ) dehiteh o1 STANT fohal T | UMY st siiel o 1 Iierde o STeR W A8 9
THS S Gohdl €, S9eh STATe qehrileh T, T ol ofed TR a9 te-ufafgd safwal gy fan i gehan
Tl aquE |, goifaal s ggeE o foe fure o 7 euifaes dendies drEer enenfid €, S emfaener,
SEAFHUEAT SH1AT, 3R S JeTeH JUTel! Sl IReHd STHIUIT i STEwhdl Bidl § | o S | e &
TG o YA o TAU ARTHE! TARTRIA TR i fohe o foehTe o -1 YRR o HTSelehii-gaal STHIH o
ST ek YT o HiF o JHIR o o fafve giveto sorfae Sita famm a@-ie fasmfaa & &t o
RO %1 30 15097 & ST3YL o1 WiF IR A IAR] o Jorerdl 0 | GHE I | 39 31299 § e T8
TrenfiTeRt o1 STANT feqemehl gRT U ST Ureh ScTR! o YHIONRTU & fere gfy weimmemen qdveron & fere faman
ST Fehdl € | 98GR § 7 had IR o wiW | foeree & ufshar § guR 2, dfeswk o1 7 S T,
TRl o1 A, T, offq § off gom grm |
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39 31 H fashfaa gfveres fem ufshan 1 ST ik o9 Scarel R h1g fietae &1 1 31 @
"l ¥, afe Fenfaes e g1 38 @ iR faftaftd forn STar € @ s=2 ISR go ot w2 | H=ifE
LAMP SSIeHie &, STt gRufier drfterR § 37 fort ST arel 971 aviehgaad & eTeydehal 1 e 8, 7
< % IW-YAT GG o & § HehMeh SHRI o M o foae favm &9 & ST T 81 Tehar § | 35
STATE, 39 31eA o fTeahsl 9 BRI TR & &5 TR YR 3R Uk o T i U8aH % folT T T
3R ferm |

(i) (ii)
LNNI12345 6 78 9 10 PPS SGGBBCCNNL

00 bp

(iii) (iv)

F F LV LV ST 5T BR BR P P X N L

S0 bp

— S S WS e i e — S & ol

YSTIf- FTEThi-gaal S-d Uetenla o1 ST F¥eh eh oh JHIVIRU & fae fafem dieftem w@ | () e
fafers difieTR 1@ & qUHE HI HH HA F TR | @9 Ta: 100 sdr dEl; NN: BT e, oF
1-2:580 C, T 3-4: 600 C, 5-6: 620 C, T 7 8: 640 C, T 9-10: 660 C. (i) IR 1 fafemar fafims drefiem
WI@"—TW: 100@@@3@@@;@?‘11: Tﬁiﬁ;@?@: ﬁ"sf;ﬁ‘f?ﬁ: ?ﬁﬁﬁ;ﬁ?sﬁ: ‘ﬁﬁ;ﬁ‘l“&ﬁ: érea, IR
TA-TA: ThRIHS FE0, TF TEA: 100 st T | (jif) TETTR 9@ o T gt SITu st A oht Forgeierd |
T 1-2: 20ng / yl; T 3-4: 2ng/pl;?ﬁ 5-6: 0.2ng/ul;@l‘[ 7-8: 0.0an/pI;?FI 9-10: 0.002ng / pl | (iv) @'@Q
BRI ST o TTT gereh st HAGeierdl Uieqor | F TH: 100 sdt HiEh; o T TehRIcas; o off: foreed ; o
@?ﬁ: ﬁ?;ﬁ?‘lﬂﬁﬁz W;@‘[Q’CF: ﬁ%‘;ﬁ'ﬁ[‘ﬁz‘ﬂﬁl

IME.2V.AT, URATSHT: -9 - I Yal WA | GIerd I[er We a1 o (o1t GoqT guTett
o, 3. T, Y. afeh, TR, TsEan SR TE. SR, T

g YRS Tl THE W el SR Suered] hiH 3R Jo @ o fafie faarefr & = wafms gay
1T S & Toq, T FrefiTent - Snefia SUshvil sh1 STENT 3 o Hecd sl giidl & difeh SeareH, Scareshal
M & fou gea gaen & fafvs faarefl & = wmefces dey Tenfud g g o qara & § et 9o
&3 I THHR I S Tk | I a5l B, UrHior foaepr R olst s1afy § o6t droor greq & fora anf yord
FHAM | EHI-T8 (IR) AR 1 STANT iah AT Yo Tareed Fm, A<k fohe 1 STt shiah Areshiferet
T[UET HEish, Aieh o folg qRsial e o WH-2-hish gfafae! fawen 1 9a1 o & fau sfa-smenfa
T el faeeaT 36 9REATSHT & 98d e GIEehiv ¢ | YA i TG i ael e Sed g8 ¥ ohi STeal
T AT Helefl STrEREeharel i T H H 9gd of Hecqul YfHeR Fa B, St for swent faftm foranedt S
=g foTwdn, & iEl & A, Seal A9 ufushal, S=u SfE gfae iR wH Iced AT &% SR BT )
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IRa H fa9r €9 & qaiR § Y IIeH &3 o Ae 998 92t gATaal § § U GRIAG e saareq | giafaa s
%1 1fershier YR Rl BIR / Tid fREM! gRT el % SHaR o WY el Sl § 31 STER U @i yeE &
el H wgd ®° gAY T €| 59 Tad, IR 1 9, THER SR fauue st uRtfefa § faan smar
T 199 TR & o T Tl & IR H SEwdl Sl IR ifde Tl S fw e, dguw enfe w w9
e <1 wehe ®, Seifer Taferadta gansti, sieAmmen, Wi gHell 3fe & &9 SU=rT & SR YA o THEfs
TR FH F FHA T 1T gAfqar o fafis e e (stEnfed / "nfed) oiR wer gl (B / 92 queErl)
I A H WA gC Haled fohan 7o 7 | ufies T w1 frewd =g giafea o fow e w6t e SERt & 'l
et | SR o wmed ue safafad yonet fasfad 89 & qg-aig w12 iR difed @d § oY 9 9 e
TR e H TEE A Weh | 59 IS il Teh 3171 Thal foreioaT 56 &5 § STYfd ot @18 ol qU Al § TR
L T R QU F AT YR A1 Y H1 TG ST IR T2 A1 ST o <9 9 S fean < €1 v,
HIeh{eT St SRFET A TH-Z-hish ST Fare o Y / I & HIF i ST & o) H Fafeerd 1w
i T off | 37 Taf-ifed HReh! ol THEHT T3 Ueh IUIGH o feTl T TIR A o T Arerearsh o; 9% aiErs
TG ST (http://www.iitg.ac.in/csewebltts/ evaraha /) T HaTTHd T & feTT qaior T3l | IO / YR o JaT8 i
TIfesfierar sl THEH % folt Ush =rafierd s1eam st UiehedaT Sidl © | TSiel GehAvl ¥ Th T8 SHe’l & =99
H FErEdl o T Uk Yo HrEifiTehl-Senia el W0 oo faenfad i SaH | TStitors shi Sufeetd, Jomeit
SR U1 ST T Het o T B Sie 37 Weiia ale A1 TRgrEewreaa fasii o1 Hehd <71 St 98 & fore Iradl ot
Wﬁ'ﬂﬁﬁmﬁ(http//agnee tezu.ernal.in:8022/varaha/) IWWW%W - - e
T oI FEc o fafse =R il Sed o g UG JHiafad! JUTell i STTeRTehal Bl &, St Jod g@n |
SR o GaTg gﬁw EEIG %‘ (http://www.iitg.ac.in/cseweb/ tts / evaraha / evaraha_system / index.php) | S'H'ET
e / = fafere wifén & Aream | g Fi TeaH IR SHIfafee! foaero & e 9k e & aReHIS dafai
YA § | T eI 2o 7 Jae@m! % @eed &l FRH! o1k Jaear # frfewa sara uiged § Arsshifaaa
TTe 1 Yoo Y o foTT o1 HreifiTent STenfia SUeRivl & Hiea™ | 3cael 221 o TATaR favers & SuR
R fofa Tuels gomett & Wa-w1g Heru H THHRT AR Yo & fau fesiea fma € ((hitp: /) £ wwwi iitg.ac.in/
cseweb/ddd) | $-TXTE T UgH I THEHM A1 Teh SR UNeTehe & AIeAH § em foran Smom i ferami 8k
feqaehl qh Tg=H H W UM dIfch A feaarenl W wH 9 %1 foita sirer <ren s T o) = & e & |
foraiferal st Jomett w1 q3 a¥e | ge1 oo <1 & |

ﬂ'&laﬂ'a'l'{‘
HET URETSHT: oSl MUY / el TUTYTY SMETd G3w e i fashra
Y T, ST, &Y 3R TE.8TR. T

fafvre weil 3R wfssrar & oTafim 1 37 drve Jeat (ARvM 1 311 2) % o v @ | welt oiR afesa
o TS B STl o1 TR Sgd ST591 Bl © 3R Wi ol TR FH Sl |

Frafad Bd SRR, e o fo1 Td 2T R Hqfed TR & e Bd STER i el ! T | Hferd SRR
% I, Y o IS FSIF H GHUR A ¢ | T it feafd ot gorn o ©d H Ffad STeR & e W IR H
YA TR (H <0.01) 31f¥en o | STafer &5 ot fearfa & dqfera sTer o | gor forl T & gl i o
H e (W <0.01) U=EH fohan | Hafera oTeR faa™ & oTarman, Tem™, Jateror e S o7=1 ke off gl
o IS YA ! genfard Xd ¥ | fafirr sterl = grifites SHedi & uraes ST s 9ol 1 # fewmn mon
¥ 3R qmere #i gfg R fo=t 1 # femE T 7

E
£
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1.9 9L I A & EUEE LR

2018-19
WUT 1. el o STUTYTY ki THTATTR HCEMAT (% STw )
g A it il T T TATHS
el T T 5.1+0.2 | 24#0.1 |20.5%0.3 |2.3+0.1 |14.3%0.2 |60.5+0.3

Hd & T H 9o 94.1+0.1 | 9.9+0.1 | 24.0+0.2 11.840.3 | 8.8+0.1 | 45.5+0.4

qTST et & O 19.5+0.2 | 11.4+0.2 | 28.3+0.4 13.1+0.2 | 10.9+0.3 | 44.60.3
W Ha 20.9+0.1 | 4.840.1 | 3.30.2 1.940.1 | 4.840.1 | 85.2+0.4
T el 31.0+0.4 | 54401 | 2.2+0.1 0.9#0.0 | 3.3+0.1 | 88.2+0.6
e 94.7+0.2 | 9.4+0.5 | 6.3+0.5 5.3+0.2 | 5.3+0.2 | 73.5%1.3

|rut 2. fafira aefa srufdTy & urves gea

TEEAT (% Saw )
Ty it ESS Hiuw RC] TR
Tt T ST (SR S o 87.60 10.12 2.91 13.82 12.40 | 60.75

H

FHiqerr) +0.12 +0.15 | +0.22 | +0.24 | #0.12 | +0.32
wamdt &1 ufery (FfawTt|  89.62 18.12 4.92 14.50 | 10.38 | 52.08
SR 9 9idem) +0.14 +0.06 | #0.11 | %021 | +0.14 | +0.23

. 91.74 17.42 3.10 22.55 7.82 49.11
ST T AT (HieE Bl

+0.17 +0.19 +0.15 +0.45 +0.17 +0.28

R & 94.58 15.12 3.98 14.79 5.42 60.60
5 Ry +0.11 +0.16 +0.23 +0.25 +0.11 +0.27

dTdA lh] T AU (AT | 92.14 16.05 2.55 15.69 7.59 58.12
faatan) +0.08 +0.17 +0.19 +0.27 +0.08 +0.29

W ( ) 85.70 12.80 2.10 9.98 14.30 60.82
+0.31 +0.42 +0.13 +0.07 +0.31 +0.25

5 > 90.33 12.75 3.40 9.34 9.67 64.84
&l ( h ) +0.05 +0.23 +0.17 +0.23 +0.05 +0.23

97.19 3.56 1.92 3.36 2.81 88.35
+0.22 +0.34 +0.13 +0.04 +0.22 +0.06

HIEIE W Fhd o foahrd 3R Icured yeeq | gue! fagmarsti ik e &1 SEw & foag seafa &= &
IYAT ek Toerst o fomam T o | dar geafa eraf 6t fafie fasroareti 1 |rof 3 ° femman g

WRUT 3. SEafe STUTY AT ST hieh TIR ki TE faers i fagraand

E
4

FmET e (AfEe TERe)

L fer | (3% ) fire 33 (4% TTS) x:g;‘)‘%‘l@ﬁiw
fog 4.4 4.3 4.4

kSl B B BT B BT 0

e Hrer Afees ufae gy iy Ty

ERICES TE; TH Gt Stfees T¢; TH 9t sifedisd | g%; g 9 sifaeisy

20




EULEAINCER]

2018-19 Aq1F. 79T T AT 53

Picture

THITIE TSR TRl | ISATET TSI U ol THeTst sht JHI

3T3NE HIFIS (TATH TR &) Wd Yhdl ol ATgMoseh & F sciich Fesied 1 ST itk o Tl o
forefr foram o iR 38 e 0, 10 TR 15% Westl sTafiry fels &l &7 TR & WY I fohan T ud
e A, A AR S o T H T fohen T o | SRR 1 WIS Weht €3 6 17.94 +0.04 T19 18,31 £0.01
T off SaIfen faerst st W1 |t 19.55 55 0.55 off | 2R # fore & R & gfs & Wy ¥ vared &1 a7
I &Y B S § (0 <0.01) | 3R H foos & wR # gfg & WY Fed WIEeR o9 &l 5 L drel
TIoeh el shi U &THAT TR h1s Hecaqul SaX Tl o1 (W <0.05) | 38 Te i\ < ey (3w / &), ufa
fReim i &t Wad (THHSR) AR 9fd fRamm o it S W H1E Agequl sTa Tl o | gTelife, TR §
THHISTR 3R RIS 1 AT U FRenmg 100 Fesit faeist % T H Sgat U T (aiferent 4) |

|RUT 4. hIHIS SUTGH Gehil H UTHeh deall o SUANT UX Tesil 3TaTITy Faerst aht qwra

prtices Al CiR i ot g
FumaTE, uH / fed 910.00+#5.30 | 819.00+2.31 | 773.50+3.61 | 0.000**
TSt M / feA 261.5+2.2 259.0+11.0 252.6+66.8 0.986
THATAR (Ff fehetm oy 3eRr) | 3.48+0.01 3.17+0.13 3.45+0.75 0.863
STER ATTd/ TR e 88.00+0.26 74.23+3.06 77.48+16.72 | 0.609

T, = 0% S Edfd STufen faerst I el T9H, T, = 100 S ST fetst 7w el TeH, T, = 15% Fefd
3TafyTe foerst 6 My ToM; T, o, i gufere U Ufe o st fiet gt €, 11 <0.0 |

TACATHTETE TRETSTHT: TEHTeTa SehiTeeed shi ST Te o forq Tt firer o e fewmera it
TS THA 3T TR e

o A § IR Scared yonedt W gderr: fasivy, fafwy ok ferer v o geleror foran e o | fasiy
T =R el SUfq Fifdg e g, 2o (lied), Sear (IMUR) AR AEse el & TS, Teed &
ufem T feew et & Sreran, e, e, T feE o) get fafem e % e oK Mem, =g,
AfTaAr 7R AR Tiie | 3 gt e ferer & wifeafaent o H feord ¥ 1 fasiRe & mestara forel # et 54
=R, fafen & ot fafe e § 60 iR Femer & 3 TR feow 5/t § 57 =’ H STeiT-3Ter w1 W Heleqoy
Topm T o | weleror o SR, TRl i feafa iR foramt o YRR 1R 3% gRT ST T we & YRR, TRei
I @ o TR H BRI, TS & e Yele & Gael § U] T Yot % aR § SHER! & e-Hie
YA o IS I TSR, TSI GeeH, Toi gensli, Yol IR Wi| 1 foaave sereh, st o YR g=fed,
Tefaardt St % 9 STHIET % YT TS T TSt foha T |

YR I TESiTat T57el & fos) Ter gR1 urel St § | SHrerR Usied el & ger fhamt (A, 1009 )
F 3T YA R YUF ISR JOTet R 324 | 39 foret H STRTansii (100% ) = 3T+ Fehdl i HIF Seded & fag
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3R Ior o 329 Y el | g b1 gat fafem el % 1, g, o, forg SR ST 9uee gRy el S
71 ool fafey et o SR er fram! (A, 100%) 3 3799 i w1 qot STER JoTelt gRT et | 39 fSer
T IS 7 79 YR T SRR |G IcE % eI qrer 7R sgd w7 Jora IR ST 3899 o ferg et |
L I TETEE o o TR feed TSTel o TRT HHETE g 9Tl ST © | AR e fRE! 5 ST 93% Rl
T 31 T YU GRT el | 95 TR foRE™ (91.2) ST oA I HiF SR IS o 3wl o ferg uren eiR
Fa 8.8% ToRE™ WiF & T o107 Tl 1 e € |

RISERCRIE] AT 1 39

STqatet lnmaﬁww
oy & Fro
STt fet | Yaht sht @t ol g9
RISERCRIE] AT 1 329
S
18% ‘
gait faferm et & 9ot &t St &1 39T
e Tee, % T Rl 329 % }
07.02 "
ﬂ.ﬂ a-mﬁ
' WY R @ ol W YA
et O WG arel
WEER TH arel e
B "9 ESEEE
91.2% i & o

ufyge T feew fet & g ot aigea
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STETT FAEH: Y 1 H TomId a1 A1 The! ohi AR ST Haee UM i T | STl [ e iR 1w &
T 79 il & foTe 3Teme e ed € | 3 T &t H whaifSi yomett & <8t T |

A

qfem TR feot fSiel H gert 9o ot STy e

SER Fae: fasiim ok gat fafem a1 & siesama oo § weamn fove o et o sifuester forami (A
100%) 379 Fehdl I ATHTA €9 W Teh aTee! H FGetran, srefeh Temer § Felaqor f57et & 80.79% forami = o7
Gl ! ATHT 9§ T aiee! § Faetmn iR T 19,30 fFami 3 o797 il 1 wxgl § faemn | gl
I =Ed Hi Ui, e O, el AUy, SEreft (S SR 1 Sifaq Scie), Fieiihfaan SR wefi-wedt
1 T o T SMYfl oY STt B 1 3R ST YRt ok WM H @it ot fiyemn | sifusmien w1 H a6 i dree
ot gRY et STafd et ST €1 SR e % ane et s # iR ged 6t fed § 2-3 9r ueE R
ST & | SAferemier foRam (A 100% ) F 3T e ol Feal a’ YSM foha |
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et fafem ot 5 gt o fau s 3T 9ot goTl oTer 9
gor: T | weferor forw e e =_T H 9, TRl g/ urel T gl | § 1009 hid T YRR % ¢ | fhamt
(100%) 3 3TT7 T & TS o foTT haet M MU 1 I (Rl | SR WTepfas W i STAfd 78
| 71 faferd o Al § I8 TE 9 foaadid ©, e, el sl Feat § 9 S YHl hid T & 8, O I
3R 9gd ®u fogel T & gor € o fhumi g/ Wil S ¥ | R 3 o9 gl o U o fete shaa
Yrepfieh HURT (100%) 1 A6 fomam | 3% 9 M TTviee & fau &id 78 9 J=mes 9 3, |d W
e § |, fordmi gRI 9ISl T YR H F 35.1% HiF S FhR & § AR 64.9% HAMI & I hadt T
AR E | TR 7 o797 ol o IS o e spfem muterm iR wresfask Sen ST o1 arer foma | 3619 Trshfass
Him i S T

Exotic Breed Reared
9%

\

o gon o1 T sifene) eTeSiial foret o fopaml forer: it fafeen oot © gom =it 9% SAeTa] ferdmt
S Tl T § FRISIESIGIRS

Breed Reared

M Cross breed

Types of breed reared
0.0%

N Local
M Crosshred

W Exotic

ot gan ot T SRR afye T feew e |
FREMT 511 WTe ST §
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G I H ST (777 3779Ta: SRR AHel § 98 <@ 71 foh fasing  sgHers Saiemn 369 a1 &
& | ST 77.8% IR G&H IO o & Safch shadl 22.20% IR Higen a7 & & | 34t g, fafem § o
THEAH ITCM JEH o & 9 | T 63.33% IR G&0 A7 o & Safeh hael 36.67% IRl Higell o
% | HETe % "G H off agHesh SIREKl IEW o o | TN 77.29% IRErdl I a9 % 9 Sefeh had
22.8% TG Higel ol & 9 |

fergor: Usere TSt o foram oT9e el <kt Ta-forqum o st g1 forqoe s €13 o1o farere =t fersht
F € 3R I TR H Uk off 9= € SR Tt 7o . 4500 / fmere iR diek & % 300 / foRm | wefer
& T Sifod Yert 1 foset goa %. 180 Ufd fohall <@ 7o o | 36t T, o faferd fel & foram w-fauom =n
IR GRT 379 oL 1 FIqur 63 & 1 3 319 famere it forsh! ohed € SR 7| & oo | Uik off = 6
21 skt gea1 %, 4500 / &9 fTere, €. 3500 / Agen frere 3iR sk &t @FTa . 200 / foram oft | wferor &= |
Siferd et o1 forsh! T %. 180 T fohait <@ o o1 | Siaifh, aferm TR foed fel & stfusmian ford™ (87.7%)
AT & w79 gRd 1 faave e € TR ket 12.3% fram e faqum i ¥ 19 o1 frrere
T fasht Ed € TR 919 o SR § e off 9= § IR fash! 7o %. 3000 / firTere 37k %, 250 / foRanm gt
1 T | Fe&T0 & § Sfiford Fot o1 okl god %, 180 Ul fohall <@ T |

TETEe FFEA: SRS 501 o fohd1 = ZTehtehiol ShrishH o1 e fohan iR o1 <@ T fof i hadl et
I FAERT R JER T k1 T | 3 fomiw & & et fafve s § diefd 9 IR 9od s1fyus ar
B et S Hedes, vhene, fefn, wefenfag oiv weiet @wao o | fafew & ame #, ge
fafen fSel & foraml o1 ST Jient SueTsy T8l BIaT &, IROTHEeY fRam! i ZTehTehtvl STIE= o Urei el
T 7 1 A SUeTsd € Hael G il FATaehel Yo @R T ekt feam S € | SaifH & wrfwH i qreH
TEI foran ST €1 37 & o gl ot fafve Smifi @ drefa g @ off St fedt € i sifear iR gEr
% &I o HRUT SR T S ¢ | Hererd o "l H, 9fa T fed TSl o foRa Senteior shrishH w1 ared
T A € AR I <@ T T D Fham A 3197 Yot i Ferfashal T @R Sl 2l <d © | 37 favm
&5l o e fafvm St & defa 9 o) Tod sifys aR 29 ol Sl diegus, Thene, i,
FiEtfefan iR wsiet HHa o |

HY Yy Tt sesial foel H Sfuehis STEMT (100%) B fohEmi o 8, o, 37 96 3 THS § FH
Hfty of off | 35 aXe, wat fafen oo § sifereria sTRarsti (95%) o o9 3 Twe & sifes iy gfy &1 ufzm
TRT feea et § stferenter wfaandt (1009 ) HiHid foHam €, 9, S 9™ 3-10 Ths % 4T T

TTeT T BV STESIA TSIeil oh TolaTu aTet &7l o SIerehist fREmT (100%) = 379+ Fh ol A 3R T
R & T ren, A, SR Yo 1 /G SR gL 1 Sedl SIS Sl o fore aren | et faferm feret o
Felequr At &A1 % RT3 ST YR o SRR TG % faw 3R 9gd 9 Yo & 3299 § Uil | 341 TR,
I TR Tt STt o Teferor amet &t o fRamT (91.2%) J T9H il bl AG 3T Ioi 329 o fore e,
A, IR R & T 3R YRt o S IATEH, ST o e Fet o foma |

TS T GI] & G TSed el o et T1e fRaml o 98 5.9% TR Y, 42.5% ST ], 13.3% &1
TRt AR 38.39% Tirrere 2id § | qait fafed f57er & Fet are & &5 § 11,9206 T FY, 54.3% S T, 1.99%
ST YR, 8.61% TrTere 31 23.18% fiee & | 3¢t T, ufem TR feew forer & fohamil # 11.9% R g, 31.9%
SR T, 5.9% HIRT TR 3R 49.6% formere 9|

ST~ fFawor: Sgs(ial Sl H Tl o 0 <2 We o 3T T8 o sid 39% T g &, Selfeh q9H 37
ot R HIRT YRR 30% 9 | FoREmT o U 2-8 WEIM % 1Y TR U 16% fiee 9, Safeh 37k I8 THH 117 998
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T 89 R & | FREMI & T >8 HEM & hadl 7% T YL 9 TR T 3T o o HIGT Yot 1 shael Teh T
of | 3 T, et fafern fSel o fohdml o U9 <2 HEH o 311 §9E o o9 & 11.920 TR G &, Selich 9!
3T ot | WIeT YR 2.65% 9 | FREET % 2-8 HEH % o1 W H 11.92% fiee 9, Siafer wHm omg ot |
ITeh UTH 47.68% X 9 | fREMT o U9 >8 WM % shadl 13.91% T G 3 11.92% FTerd a1 FH & | 361
T ¥, ufygw TR feew fat & forami # <2 7EM % o1 9E & o9 22.1% R g &, STalfeh g6t o o |
TSN 33.1% © | foraml o 2-8 TR o o1 TR H 14% fee 9, Safer 37 99 999 31 T8 § 25.7% =R
& | TR % I8 >8 e & shael 8% HIaT Yeht 9 TR fordlt off fohm o o ot o7 ol §f R g 781 911

arfeier 3T TSl fSel H TR 94.4% Fh fRAMT i afifeh 3711 . 30,000 | %. 1 @@ T off 37 FHaat
5.6% HUHI i Al 3T T, 1 @ 9 Saral off | 36 Wehr, it fafe foer ® o 850 gert fordml =t
It 3T %. 30,000 ¥ %. 1 ARG ek off 3R 150 Hh! ! AMYH T T, 1 A & IR off | Sk, TT &
T , afym TR feew St H @ 61.4% TR fRTT R a1t o T 2 A @ TR %, 3 g off 3iR
28.1% fohdTT ot 1ftier 31 &, 3 g 9 ST oig |

el & TETeed 1 (FARTHT: S & 15 o foe e Sl o -1 o el 9 T |1 491 fafvm
T 59 o T (250), =€ (90), fevq (59), 71k ot Goi (62) 3R ke (30) T FoRT 7T 1 300 & 15%
e T drdie- 2 @ fore gifsfea ame T, 239 e T Hiees & fag gitafea e T, dreRemed &
1% F9a, AT AR & T 39 T T TifsIfed 9T T, 119 T e Wehhd Yed R Lfharhesy
A & fog vifsfea 9@ ) |

T.3.31, U URESHT: |ad U9 3dTe o folt gaias 7 W Wear Seare
HIE A, TS TS, AT 9o, TH.3TR. T 3R el AR

g YR HeRT STHH HEAH, IR gR1 IS Ueh Teartt afEs € | Fer Scare o, He S
T T T 70% H 37feeh 3R SNl § | HeAT /et SRR H 50-600 T T, TH YehR STUIE hi el AT ol
35-420 Tewn 2ran % | Sfeh qatR & | wen Y Faftd woe % €9 § LT ST S ¥, Heml i ARG R
1800 ¥ UfT fefedt ¥ 3R 39 & H 6.30 ¥ 7.56 T Ul feRcimm Feh &1 =11 ¥ | 3R foFeM e wem
I & I8 A &, A1 THH YR o U =R ot ANTG et a9 &, 2.10 | %, 2.52 Ui fohairom &1 St |
TIH ST, FYITH e e B el 1 9igd S=9 W 21 § S SRl JeM o fae e o 1t
o TR STrervaeR ST TFEE § | 98 Yo ok fAIT WIS S STeXdl st | Rl off S R SRR FehT Scarghd
M & T & foae amefed Te Srem | 38 ufEsH § Fuien fhe ge ST 3R Yo SAe i ard W)
I YUTE R ot 2 I | 30k Al T YHR ok TRl S foF el i SR wie HiA w1 o B TWE W
Wdt & fou smmre foran ST aifes feram / enfel st St fosnt & mream | anfdfe fasma 1 wiednfed
o < Tk 31 T € qogaei off foran S we | 38 IREST & ded TR S ¥E T T € iR e
319 o forT 7T el 1 e faewor g

S o TR Tk AT URIeR i ol i TS | IR, THTEdt 3R uHsidt % Wy-\e THHdH, Wie
i 3T St i o forg 7t siet ot = fou e faene & &9 | el wen § iR enfiE & ofte foati
foran o | et 65 e i Het SiS stefq FUTTH S (TEERHITH 1) - 254.5 fREIT H g3 §; Wie
FH He (Wie i 77) - 3.9 fhamm iR o=l & e (6 wH 617) -14.8 TR 22 TR A & @t &
w1 59 steten, 3o S IR 1,491 fheinm, wawEdt: 2,651 foramm iR wheid): 7,45.6 forainmy o
forafid fere T
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TTIYTY hTEiehH: Gerdl B s Tuiens
et AR

fafe sAemmg R, Toed SRege Alh TeU=RRm, 3R gEee 96 @M g/ JEisd | 19
gfoeror SRS foh MU STEl Yol | s Tatee & fo SeaRiiie yee fwan ) i naiae ) =
fafers gftreror, fafem @R & Ty faum & 1y fafecml R T-a2i & fau, &%, 7 & g
TR TSAEHARTT 7R STEvmael Uew o forami oiR safta o fere fohan o | aqarer favm, fafem R ok
3TEH TN, TSTEHITRT 3R TAUET Gt hal W HiM T JErmener wnfud & & faw qe-ren!
AR < T | THUARE! Ui & ded, T59 1Y) Taferan faam, omam Teer g faedmr, sitetd 3R @
T i\ Y STE e wfya foRw ST | foRam & foT e 30 STEeRdT wRihH HsiaH! (T A
3Tfefeh HeaTor TST), TYUEH fa9m, STEurae Yo¥ TR, TUAMIEiell, Tauedt iR Juadt & ggam
oy TU | 9 S T sohTeal Tfud A i UfRa TE i T | gfdeeq ety % S 10 AT faaml
TRISTR goiA & fau gfefera fhan w1 engfre | gem o scred g TiEdl, S, foretin & geam @
frmfonefa € | e sem STt & 99TE STeAEE fan e SR e T o e X A Sen & faw ARt
i g § ST SR URereier guret € | T i agm aret StifeeIfaT (5 3TE.g / 8W), WStk
(0.5fefieler / €) AR BRI (THTEE!) (1HISHITH: 10TTEsh! Ul / SIF) 1 SUANT a1 T | 31e7
S
fafvm e sem aTell o fog Taie™ < S ger

Trtex ILREL FtFEET LIy TSt
HEA BT THEH 6 8 9 8
Tferdt 4 8 7 2
T % 66.66 100 77.77 25.00

Conception%

&0 -
W Conception%
a0
20
oA

Control

ﬁfwnﬁaﬁmaﬁ%ﬁqﬂﬁaﬁaﬁm

T § ST T (SRRl shris, SR i s fE)
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T hi URESHT: W-Heed Feed X 3rided WIereil ¥ whid fewmity fafarer sy ynfaet & &
forg gmiter gwgra
Yel HAR, TA.TA.HIE, &, 983

fiTee & IS &9l 1 H T / STEE I IMTHA XA o foe T ggfa fasmfaa &t 18 off | sterm §
A 23 TIRISAT T TR TR T e A& YR (T = 6) @R filee (T = 17) wifda 9 15796 9, T
ST (T = 9) AR T feafa (T = 14) Areret ot fernifa =t feufa off 1) oMW fFAm F e &, W =5
3R W ufeR ® A = 23 it fearfa oft | fafy- | & oo emieer wsie st 600 (TesT 3R dromesst @ 400
3ME.F, + 200 3L, / SMeR) AR STAARTH (10 HISSh! UH / 9Y) 9 | Salfch SN T Here- || |
TEAT TR T ot Stet A w=geRrEn § 207t wm / fRel I WSl on ) steE Sk yid H )

fafér -1 siiv || & e s=erit ot foawoT

fafir -1 (23) fafer-1 (5)
T SRA (9) T RS (14+9=23) T A (5)
TE/sit SEEELSEE Sf
wd 6 |3 0 |14 5
©d 0o |0 0o |0 5
wH 6 |3 0 |14 0
s | s | s | s | — | —
0] 7 9 1317 Service PD
bwW bw Heat
MVS GnRH PG600 Detection
ASTTeg, AfdEE Sl SRy |
| s | e | — | —  —
0] 7 17 ——=21 Service PD
bDw bDw Heat
MVS  SuspensionInsertion Detection
Arsrerg, Ufaffe 1 swrgome -

TeH seRM fafy-| & fou, doauest + Tadish o & fod 9§ oie T S eI I @i siea
arafy 102.85 + 02.59 2 ot | TWH T T W1 77.77% (7/9) 11 37Ga feAe =1 TR 5.83+2.34 (6 TN

o fo) on | ve fasmmrgeeE fafy-| & forg, duruest + Tadist S9avm & for @ o Tt o U7 dek i
3iraa e1afy 119.56405.61 2 off | JeahTer T 78.26% (18/23) A0 fefeX o1 TR 7.75+1.46 (11 T
& o) o | Seranfirer TeivM Seav 32 T ST i gY faft -1 § uied SeRE 60% (3/5) |

HEATT URETST: Yot § Ger dtd ShTAUSTav o folt Uietehiet st fasma

el HAR, T=T] A e, . a0

wfed g1y fafy gR1 T fhe 0 T (T = 36) o | Uah Afuifsdesh TaeeR il SUNT ShIATSIasH &
fora feman T o | wEEinE (300faefum / 100faeitedter), faerfaa 3 (400 faeftum / 100 faeiieier), wicsem
= e (HETst) (10 faeium / 100faeieier) IR fromtia 3w (1.5 faeium / 100faeieiex) &
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WM R hREMeHR e 54 Tfefesq o I & 76 1 ST fRhal T | | 3T T AR 9o § Sffae e
T ST RIS & fora foman T | Bifs Werenia o o GarsH ol fafie ufefesg &1 39 & &t
IR 1 TS off | TS A3 1 ITANT hieh Wireehtd foreerwo fohan 7 | el frere o &g ot fordoanait
% Hed # AT+ ST TESTE> foe- 3> SEuw> HY =Fa sty off | Wil Fs &/l a1 Tal 88 g,
3T & WA WIfd IR & | Tk @ell 31afy & foIq et ot |Xetvr sl HMehishd fohall T |

faf isTer & W Hea dtE (TF = 36 ) o TAieTar sl gorT 381 3R et & &g

AqrsTeh T 3a e & ot
Ty 88.19%+0.60 45.27°%+1.80 20.13°°+1.09
fae- 3 88.19°+0.60 38.47%4+2.07 16.08°c+1.09
EH 88.19%+0.60 37.22%42 24 14.72°¢41.22
Y = steRd 88.19°+0.60 20.00"8+1.22 03.75%°+0.87
[fAa @i 88.19°+0.60 53.054+1.24 20.24°+1.09

fafum gmfehe & @ °M p <.05 R F i 2 §

100

80 -

60 -

a0 -

20 A

o -

Fresh sSDS VitE DEF CcCcB 5P -
o1 o H Tifastierar o1 wfaffie frere o @ o | Tfaeferan s gfaffa
TTTeh 1R T0T o d&d WO AT <1 Tare et | U= URTiet
Yrdter | aren 0 ¥feT 48 HeT 96 TeT 144 HeT 168 HeT
Tfaeiierar | 91.66+0.48 | 86.55+0.65 | 68.61+1.26 | 60.13+1.25 |31.11+1.26 | 15.41+0.87
Sfifed % | 80.41+1.00 | 67.91+1.38 | 61.25+1.50 | 53.33+1.38 | -- 48.33+1.26
TR % 78.88+0.87 | 72.08+1.09 | 65.13+1.04 | 54.16+1.00 | -- 44.44+0.97

fafim gufgre & @19 76 p <.05 W Ht fe 2 €

80

Fresh o8 VitE DEF CCB

- \e/
22 & | Sftea v w1 wfaffuc

S e it Wi T SR
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UTTRIRTUT o & WM AT 8 TeFAS ST U Y= RTHie

e TS 0 HeT 48 HeT 96 2T 144 g1 168 HaT
s 91.66+0.48 |86.55+0.65 | 68.61+1.26 |60.13+1.25 |31.11+1.26 | 15.41+0.87
Shfera % 80.41+1.00 |67.91+1.38 | 61.25+1.50 |53.33+1.38 | -- 48.33+1.26
T % 78.88+0.87 |72.08+1.09 |65.13+1.04 |54.16+1.00 | -- 44.44+0.97
100 A
50 -
50 |
70
60 -
W Motility%
50 A
M Live %%
20 |

W HOST#%

YMFehIRT0 o d8d HINTed reerielsh fordR § s AIe el ol Fidffer

9] IR femar famm
1.3, Y. URATSHT- 96T thell YA STATHIEhY o ATeaW | gHi-2(eRe J[ehT ahT TaehTd
Tl T.TE.

gfqaed o1afy & SR 39 foar IR fad wEnh & Areem 9 o a a9 Sefed Arl i 9gd i &
foTe w=imit =t STrfSTa foran o o | 291 g vl & folu U isaitsaiie enenfia wefies Jet ezl 1 STanT
Tt o TS T I HA % AU Uk Aiedt & w9 H R T on | die wite et~ mew st ve= iR B
% foe die wifen et -1 (TITETH-1) T Jfieh], Yol | die e o4 & TqE 9ol § § T & -
F T | I 69 ST ok YHIEA / TAfFEH URY Wil (Iuany) & forw e urn e, 99y 9 12 ofdd o
gfafsran o |l fHehedt ¥ 92 gU & | ST STeTa, TIUHUE -1 off 53 ST & amex fshem & fow anes o R
FH Y HH 1643 ST S ST o1 1 S S | | 1237 WEIH R 31R 278 WESH ¥ | TIUHTE -1 T HE YR &
STNTAY (THARSTRUAT -69, THUASTISTNU- 54, THHTARTAT -2, THITESTRUAT -41, fASRSTRTAT -59) & |1l
oft T ST 8, S € itk gfafenan @ R, iR aRR T & fafem & 5u wide & fow we foga syfirse 6
Hohd SO ¥ | Faverm & STHR W T 21 e aEfen Ffreriere eumfa TH dEhTahaaEartd
TR S A S o Ue=H 1 T, S S & el Seearh qe | S 8 el & | oieond U §
ST ot Tea o fTu: <1 STerT-3Ten Tifeerifes S o et MU <3 ekl (el 3R SRt ) & qeriesh
yfaer@ s Sire TH |iew] Sufhueiie: gxderl ®i Ted o faw &t 78 of | Tqui ufderg & yrfvs favemo
% TR W, 223 3R 267 S Afueafwar Tseam (4 o1¢f 3k orarg &) § U ST arelt gar S Tl
% fo sifgdia o, ST smy (o7 Surrehfesieia Sietary) § il SR SRl bl ore 7= o 133 37 158
S eAfyyeafs Se smast:, 3 fag sifgdia | 2etife, 88 Sfiv sifyeafs &1, Sit s & T 31ef Yok Sierary
et Y SeRi o fere e 3R fgdte 9 | Squl wfdora ST iR TS 1§ gl § | S S
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3R faset STeaal o SMUR W, T 1558 3T ol SHeRI o1 ThiT & fae fesmea fan mn & oo sae
3 Tner € srehett @raror Infiyet € | Tt wfge] SRl st g iR fas o faw, fafve Twat (Truemer, @t
e ATHIRR TR YIE) & TRl ol YT W .37, | Irem T, St o emiera defea sia st 3ufeufq /
aifiyeafe & TR & fae Team iR 59 @ 9| fmian it & fere arar-far o) safera siHer & yeeH &
TR T SARI T = a1 TR o1 | 6 o T STRUAT 376, HETAT Seersu SR ardfaes 992 feiem
% fore Hanfaa e T & | gl @1 wra @ H i (A 2019) el Serarg wa # =) aee SR e &
31l foran Sem &7k et 2019 & WE | Y& foran ST | Sia TEmEfTen STHM! & fae T fhe U w6 &
Tl | gk A HUEHA foRu T 9 o) 3% U W Huifa forn S | 5w gl o |1 T T ST
o o § TR 9ftomm weg R REe fore e |

geTaIe! % Hifgwigs $el Hifeam # 37 ferft Afewsd W 5% CO,, % 1Y 10% Hel siars HiRa (THeH)
R Tarifesh-TdmmEifes ganstl % W1 5% CO,, & Tl 37% aeRyl H 1T g Wik FEsieie Heal
T W T Y & | WA st RifveRisl s T He % Ty 590 CO, o | 3718 Aol H 41 ferht
[T TSI & A TH o $1eeh o A fohan T o | o wet @ (37 foift Sifewas @ sAm
@ ) SR g (16 % A 41 feft Sfewas) v & fore swineRdt 9 | g farafan med @@ de w
% foarw yaim fohu o, gie oifeh e -1 (TITEU®-1) o @Al Sl UgaH, Eie Wisk yfdfshan § Haifea SiH &
TG S AR et § 9 T & | gIeiifeh, TITEU® —1 §RI |isha S & =amueh foero €, fovm w9 4
R § 8 T T | U, TN T 3 ST STHHAT 1 ST A TR ST i o ferg fesie fevan
T o7 S SR TRASEYH (F99) & mreem ¥ e -1 § &9 gu €, f9uE 9e Tsiig e w6
ST Tk JUh ST T STHHY foha ST § | ST & TIUHTE -1 R 58 Goft ST o T 3Ty e
FH I SIS B, THfIT &S v ot w1 gestd § SHadiE yem T | shife S fas €9 9 g
ey A6 TITETE 1 UAreiel § o1 §, Sl TIUHUE - 1% Aed €, I Uk hicH 1 TN hich T TR
Y5 o T o1 s e e e g9t 1 SwE e srEaftd feren e S Sy R it
T o fere wanfera foram T | ST STt Wl % ST WieHH T SN ik STshiHd fRaT T o
o8 R M | Siren 7o o AR AT S uidhAl ohi Wl dfed Sia ot fomm faversor & s1efq of | tauaes
-1 BRI 9% STAT ST o foawor st stiewe 1 3R 2 H fam@mn 7o § 1 78 <81 S "ehell © T T & gesh &
IR FRToeRT WA HIfE STRUAT it T | Heedqul SieR &l 7 |

i< RMA, 4.46% misc AMA, 4.13%
snoRNA, 3.67%

snoBIMA, 6.93% — —
"% lincRNA, 3.57%
limeRMA, 2.97% i lftNA, 3.85%
snBNA, 8.52%
1

miRMNA, 5.45%

sARNA, 5.94% \ f

| | |

ot 1 : g 9 wresiteare # U o’ W eenfia € wife et -1 (TETET® 1) ¥ g2 fafim
ST gHEX 1 TR | T-shaia (37 feuit Afewsm) ; si-de vt &1 o foman T (11 & forw 41 feit
Jfeaad) | 77 3R T3 T H ot 10 W HIFET SIRTAT iget §; 19 TR # SRSIRTAT, TEHIY IRTAT
3R YSSie & feru AT sifen wmfae ®1
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Heat shock Heat shock

ot 2: 1A wsiTeaed # 99 o & STER W g v Thae -1 (TIuHTE 1) famfen & foag amea
IRTAT & foru HIfET YHed & YR | T-haret (37 feult Sfead) ; st-gie o gars
(1 %2 & faw 41 feuit Afeoem)

Fie vifeh Thare -1 (TITHUH-1), Fohdl § I Tiieh a1 o @ Heaeelil § § 69 S & Griedl / Jaisher
W Tged (Jugud) & fore s urn wn, fE § 12 ool © fronig @ frehed 9 IS gu ) | 39 e,
TITHUE -1 +ff 53 ST & afgshR & e anea o 3R w0 & &7 1643 Sl | Fe1 o1 S 51 | | 1237
T HIfET TR 378 RIESH § | TIUHUE -1 I &g YhR & STNCAT (THSRSTNCAT, -69, THTASNRT-54,
THHTSIRUAY, -2, THSAESARTAT 41, TAReREAT -59) o e o} U@ dr €, S &1 e qfafshan ¥ W,
FHfereRT IR fohan o fafae & 5@ WdH o o us fomqa yffent 1 Heha <a1 2 1 faweron & ftomy arferent
1 % w&ga fere Tu ¥ S Tt % wed i wfafken @ Hefud g SiF fomm ¥ 1 de i gfafwman s st
Y Heifya wg@ S iR sefen durefe & favm dey & o ek Henfaq faftawa wre 1 waa feamn
T ¥ | S ifvreats o dely B T o sedh o fore iRt wfafsean fewm aren wtea ok swrifed a% U8
o WM % 1w 9 g5k fafreme iy fos 3 7 fommn T ¥

WM 1: §E JTich UaTshar 3R shH{eT TS ¥ HWeiled W i & 995 THrel

foram / hIfYTeRT Ueeh | TSR | ST
HITHRTA1, HATTCA1, ST, SHIE, TASTHI,
. . TAARTEINTAE], TATHH 1, TICHUH, TATHTE 2, TATHHOOTT],
Hede T | 3.24%.09 T 90UST1, TATHHUIT, TILEd3], THAN3H 1, AREuA1,
NS, THUATSRHIT], THUATSRET 4, THTR1, HTRTHI
HEATAST 1, THSTEUER! 1 TS, TIUHUS 1, SRS 7,

Eaeics 543-
LSHRR0E THUATSHIT 1, THUATSRHIT 4, THATMN

RS 1, TISTEUES 1 TI1E!, AR T& 7, THUATSTRET,
TAHRASR shiHfeA 2.803-05 e 4 TR
HITHRTA1, HATTLAT1, ST, SHIE, TASTHI,
. y TAARTENTAE], TATHG 1, TICHUH1, TATHTE 2, TATHHO0TT],
SR A W | 3.753-05 . ey, T, T s s
SAREE7, THUHATSAREIT], THUATSTRET 4, THSTN, I3TRTHN
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REJICA] 0.00013 | HiEITATAS 1, THSTEUHTE1Sl, TaHTH,
HUTREH1, FEATALTe1, STATSE 1, THE!, TASTHD
TIATETCESTITA1E!, TIATHAIT], TIATHUR 1, UIUHAUE 2,

ToA-d8es AltAa | 0.00015 | TIUEYI90TT 1, TALHYl 90U, TIUIUNIT, TIUHUS], TATR3GI,
TARSTH, TR e M7, THUHUSIRAT, THUHUARAT 4, THTIT,
TR
HUTRTH1, YIATALAS1, STATSE, SHE!, TASTE9

SRR fedl-sea e TEACTHTE 1S, TICE 1, THUHTH, THUHTE 2, TICEH90TT],

CINE ' TIUEY 90U, TIUHUNIT, TIUHUS], TASIR3TN, WIIRSTH1,
SARETEY7, THUATSRET ], THUHUSARET 4, THATSN1, S3TRTUT

HIE=AH a;; R TGS, TICEUH1, TACHTI90TT], THLEH 90T, THLEHTIT,

EIi IERI THN

THSH AR / THUATH

YU 218 0.00066 | ARETETH7, THUATSIRET ], THUATSTRHT 4

Etergast

Terfew MY wH 0.00077 | UHUEUIOOTT], TITHYT 90T 1

AN 0.00083 | SruATSTEl1, TAUED 90T
U TA1, H2iwauasi1, vasivdty, Tae g uaz1ua1el,

I I i 0.0026 | TIUHUE1,TACHU90TT], TATHA 90TsT1, TATHAUIY, TASTR3H,
HRSE7, THUAUSRHT ], THUATSANET 4, THTEN

FRAST IehTHIEA 0.0028 | HIATATAS, TAELEATTHATE

e qﬁ:—: ~Wis 0.0028 | TIUETI90TT1, TATEH 90TS1, TIHTHHTIT

~ : R 0.0029 TIUARTH, HEUATAE 1, TISITH9, THUEY 90T

TFIFNY HiH 0.0031 | THEEW9OOTT], TSTHUT 9OUsI|
TURTH1, WATALAS1, STATSI 1, THE!, TASTHD
TEARTHNTEE, TIUEsd1, TICEUh1, TICETh 2, TaUEdioout],

IR e 0.0062 TIUET 90U, TALHNUIT, TIAUHHUS, TIUIIE], TASR3IN,
MARETH], RAEd7, THUALARET], TIUHTARET 4, THA,
TR

- HETEATAs, SreATSsil, THAETEeITAIE,  THuHsEidi,

e&ﬁﬁa LRI 0.0079 | TAUHTH1,TIACHHUIT, TATR3E1, ARSTeUl7, THATHUARHT]I,
THTATAREIT 4, THETEN
HUARTA 1, HETTCE, A1, $HIE, TIUEUH1, TICHTI90TT,

TR 0.0117 TIUEY 90T, TALHHUIY, TALHUNS, TASR3HN, ARSAEH7,
THATEN

%@? T e

‘%@? AR | 0126 | iy, sy

gL 0.0128 SITATSIE, TIETETOOTT ], TITHUT 90Us1, THIAT
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TGS drel 0.0189 | wITHY 90T, TATHATITY

SHITTeRT Teraur e 0.0236 | HEITATAE1, TALHIOOTT ], TATHUT 90T 1

fogea 0.0241 HREITATA 1, TEUHUH], TASTRIE!

fFTATeTH e 0.0241 | =<€iUHl9, TIUHUE1, TIUHHUIY, TASAR3H1, SARSTe G/
;;%'Q\%ﬁ ST 0.0267 YA 1, TIUEUH], TIUEUTIT, TIR3H,
e 0.0272 | TAUHH90TT ], TACHUT 90T,

STRTAT, TS

Il FfierEd SR 0.0436 | HUAREH1, HETATSI,

HTHG

foiga e 0.0491 | HiEuAUAs 1, THUETH],

;W Zf} ! 0.0491 | HiEUALAs 1, SUAUSSl1, TIHYI90TT ], TIUHYT 90Ts1, THAT

ferst 3. eqefer T @i shrfe Heiter o fer Seger wfdafsran # wnfivet <fi fewn Feaw | seet # e
Hee | el a1 ki gfafswen & w9 § S stfieafs Yo | afteds g ¥

Y fITeTu & STYR W T 21 AT AT fFTaeRe Haqwid THH ehUathaaRarEUiacs
eSS SR Sl U&H i T8, i ST H T8 TR T | 1 & Hehell © (Fife® &t w1 fot

4 ¥ fe@m e R) |

ﬁﬁxﬁﬁiﬁxﬁﬁxﬁxﬁﬁﬁﬁwﬁﬁﬂ

ot 4. Hifew @, T ST=nia Fifimersil | o geafa S o wa fomn w1

EI g2 Ut AEOT 3T ST ST &7l & W1 bl ki Te=H o folt SEiaR s (TH) faemfad
FHET: FAHAM H, TH FareRor (S, TS ) H et T SHeRl 7R gem 76 Srdrervr ([areet, o/99) & s
T i ST T ik STeh! fafere ST i <71 T =4 dr9mM o ST e SHadi o foe v 21fieafs Jeett ar
1 TS off | I U ISR a1t STHeRl bt Tea™ $TR =19 A & e TH 221 9gd JeaaM & Wehd § | g3
3R Rt & T AR, TRIH AR TERE, o799 H 9t T I SRl § U R T 9| SR (26.9 T
T, 75.8 T3) H T TH T Ik ooy (SHUHTH) T, Safh ARl (26.1 T, 91.7 TE) H HAI’: HIUA
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ATy ARt o STTHR 3T SUrsehfed et Sorary (Teeeu) © | TS T SR Aelt T&ai 9 Hafea
8-9 WX & 1 & T8d YhY ! HHY: AR AR, SEqR iR I W TP SATHEM e §RI el T
1o o foru snfHer It ol &l | A 12-14 HieX Fodl (Tereem) iR oy T (3w fenamt
% T H 3R YA W AHT STTEHUM hg R ToRT 9 | 36 THA W6 o AYAI & HUE T AN AT GHARIR
(12: 00-13: 00 IST) SR TR AR H HHI: 84.76 3R 72.14 o | TR TIE €Y & T & 3R A JoeA
Tt % q8d el T & | Hel Th STRUAY Sl ST TR 1 o 3R O Welshia & STIHR STRUAT SThH0
o 3Te TR T o | IR ST | S ST bl ST Se a1 foe o o7efi fopan T AR Sierl o fafve
g % o= fafus ST 1 faaor foet 5 & femmn @0 €1

o= s Waﬁiwﬁqﬁmwﬁxmﬁaﬁasﬁﬁaﬂm

PA 3R PR- 2799 3R TSEI™ ¥ Tt T Foh sl 3R

GA 3R GR- 3199 7R T/ H el T oIehdl ShasT:

T - ST o s |t 9= T MU ifwe o faawor; st- sefEl | Seaan eAfyeafs are 3t 500 ST =
foraeon; Tt- gl § Seaan SIfveafe aret 3id 500 ST ol faawor; € - <0.05 o T STHH i gl H TSTed™
& Y AR TRfEl & ot fadfed T | o 9 | $- T SR Yol o o= 3 500 ST H W S,
ST G W Haitd Sl ht fasveen sifueafss: wft Tel § o st Swert i @t sifyeafs e,
fafirer o oifeh ZEfsh™M e (TIUEUE) 3R €I ik WA ol 5™ i T8 | T 0 Afvsafs ded fox
6 ¥ fem@mn e ¥
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-
E - :

i

-
14w
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 EAERERAEBEEGEE

] 5 # 3

ot 6: fafve gl # fafvs T & sess @ Heifuq sia =t stfvsafe ded
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PA 3R PR- 3190 3R TSTE H el UTel T ¥t 3R GA 3R GR- 2799 3R TSEI™ H st o
T SR

A AT | Scel SiTHe / At 22 & SMUR W 3Tk Ted W Syots, fUsell afEsmsti &
FHHN % SR W, SHAX ! Sfie w1 S | fafis el (FFaemR, oSt &5 ArHImR iR go%) & gl
1 I T B STTHEH g | e 7o iR o ok § Hefud Sl ot sufeufd / sifyeafs & w & fag
S st T | Fafar weifa & fae mrar-far sik saferd STer & YeeiE & SR R SeRl o1 =@ foan T
o7 | T o T Thdl fRT T & (TF = 15) STRTAT T, HEIUAT Heerwor 31 arafas a0 ety & fog
aferd fohan T o | uek FRifa Serarg e ® =R aaHE SR STar e gIR & S1e e i fesed
foran TN § SR ¥ e e | Freifa uftfearfaat ® wif & e & g & wne-wne whift & gk e
oMol FHA H ST e |
1.3, 0. TRASHI-TASTE YRR TRATSHT: ol W TH & a1 o G JTRINGR Afdienarsti st
HTehIANTAT Heaerar fafaaa
HI TH.TH.

TESIEATE. ShITTeRIST ol e T o s1esh (41 Tt Sfcwam), (37 falt Sfcaaa w ffamn) & s
T T ot S7R SARTAT o TerTd o fay iR w1e H HieuAT qesher iR faveror & gyerv & fau ganfid
TR T o | Freseae Ul Ted | HiS[g Wl AISHISARTAT / ZHihE il T8N H % ¢ HIRRe 9
I VT SlTel SARUAT 1 R ZfherTel SR Argshl STREAT feif¥m STshaon s1ee o |l fergeror fean o
o | Tl 24997 Tl =1 weRTRiAm # 79 ffan 7o on 599 9 651 ST & sTer-37erm = (i <0.05)
fopa T en | <ifer wftera = WUl R, e g aiftie e # wnfae §1255 SR 396 fadfed w9 @ =0
S (Srgst) o S shE: W SR A fafafaa 9 (W <0.05) o1 8RR 2) |

!

Ceneesi
=

? —

5]
i

5]
.

~log10(P.Value)

0
log2{Fold-change)

o1 1: fadfe = S fEo iR Su=fia st o1 2: SIATE % yEiE W gt T
w1 fe@m arern € 79 3R Ot gl & faars 71 9ied= o | T @
IERELAERIRICIES

ST TehTarsit (ST ) fagaruT: 37 SiHl 9 92 99§ Tl 3R Sl ol SR 3cae i o fore Sigst i
HTATCHe: ST STTET skl (Yees 3R Sii: WEeR) 1 SYANT hieh i TE of | Seq faversor & gfomy
fea3 4 fe@m e |

37




‘ e gfcaeT
1.5 9L T ATHIH F 2018-19

Top 10 GO Summary
Erbl sl patrry 1 rie fom B C L%
AP igrading palleay | 75— | rrariad i burading 8 Dy
mwutrﬂ“{t - f . ATF g | i
By B by § B

AT RCT - WpPTiE DA ey O 0%
Chmayemvaenghe ge boypsiken - Brparen valfair | e .'d\{_.:.-:"- = = DA berciingy. | %
Pl by i Camer BB ARt sy 5%
M arprarn | 1% £

R R med gl L el e TRl | L%
Foad salinpsices | 0% . | -. = e s B Dafedee] | %

o vt |

ST Tl of cell proliratas Oy ;
rmasport 2 1% __-n-' *{_é ruiraeiialer roonoesr 1Y
rrgwlyivm of rgasgrpieon - plartres ewpebmgear |
i sl g - e ] Peiieliiu 1 A%,
[R——— [e—— i 1% -~

. Ty ipaie 1%

ot 3: ¥ 10 wEErqUl Al iR st | vt o fagerson

TR SR a0 T & ot 99T ese Y 0.98% o, I8 S¥idl ¢ foh shifvrmed ® e T wen
Jfcfshan s FER T H STerT-3Ter &5b ST o 206 Feequl et 9w § 1 e 651 1R 565 e oi)
IR fafw gafee 91

UTEehISTUAT ( THEIRUAT ) fageIour: 212 & S 285 THESTRUAY bl UIfE Higsiseiie hifsrenieil §
=T 741 | THSIREAT feafa & deiy § faafed uagsuay 1 gron 1 § fom@mn T )

ARt 1: freer & fae g vites Su=niia wifvrened | faufad w0 & = THgsmuag

THZHANTAY AwTS eS| WA Twg_3muy_Rerdt
THUEH-THER-126-51 | -1.935 0.0162 = fafta
THUHH-THSSR-136-50 | -1.744 0.0675 =_fafmafma
THUEH-THER-136-31 | -1.543 0.0534 = fafrfa
THUEH-THEAR-1930-31 | -1.724 0.0282 = _fafrafha
THUEH - TSR 1 -1.570 0.1008 Fra_fafafia
THUHH-TASAR-218-59 | -1.760 0.0327 “r_fafafma
THUHH]-TASSTR-2 18l -1.760 0.0326 = fafrfa
THUHH-THEAR-218 -1.760 0.0327 = _fafrafha
THUEH! - TSR -21 -39 -2.135 0.0045 Fra_fafafia
THTHHI-THESR-32 -1.518 0.1111 Fr=_fafafma
THUHH-TAZAR-340 -1.615 0.0393 = fafrfa
THUHH-TAZSR-3613 -3.937 0.0003 = _fafrafia
THUEEH! - THS3TR-369 -1.850 0.0543 = fafita
THUEH - THSIR- 37450130 | -2.623 0.0079 = fafrfha
THUHH-TASAR-4332 -2.224 0.0059 = fafrfa
THUEH-THR-545-31 | -1.633 0.0852 = _faffha
THUHH-TASAR-1285 2.237 0.0052 Iwfafafid
THUEH-THR-1290-39 | 2.122 0.0194 Swfafafd
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THUEH-THSAR-145-54F 2.563 0.0008 IRfafafa
THUHH-THSSAR- 19801 2.050 0.0106 IRfatafaa
THUHH - THEAR-221-5T 1.716 0.0323 SRfaftafa
THUEH-THSHAR-491 1.520 0.0837 ELNEIERIE]
THUHH-THSAR-500- 59t 1.522 0.0559 IRfafafa

TTEeh! STRTAT o AT ohi TgaH i o 1T, TR 2 (TS 2), Teh GIeH, S e €9 § THARTAT
o &R0T H THESTRUAT i Tg=M HYdl § | 9t & ST W e & fafie vewr s wecifa ufwansit
H wh g v fa €, Egfaers nfafafy ok 38 yaR SRTAT o | R S weefan fode v 9
TSiei2 de 2 Hifhd 21 3afen, 39 TN i STRTAT SRATISAYM (STRSATET) o Weay | Tsie2 | 58 3
Tftel2 <hT ST T AR SFIhTHA BT o forq Feome foharn 1o o, ek aIe THUAT @I i ST shieh
STRTAT, STIHH AT T | TR WISIahict bl TIfHA TEsieaie Sifviemsil o fort wentepa foman 7o o |
etz smiferemtett (37 ferft Sifcaam W) iR Ee vt Sw=nfa wiftrmsti (152 & faw 41 feuft Sfcwag w)
Y HIY Y TE 3R TH-3 TeTH o T T TR &1 747 | hiiremsti i 4 Tout Afeqad @ 200 x S, 5
e W Frwreiem grI wiced foan o 3R 200 Hrgshictiex H g foman M fad Ueis stefias Hised,
TEa=gferers] SfEfoet 3R HhEudHTe © 1 75 HeiHiex2 waireeh § shifdehrd onmen 1 faferem off ik <1 wieg
T TN Uehed TR A€t Sfafsran & fera feman man o | Wil <61 gfassfa (T = 4) W ewnfea foan @ o
TIEH o o9 ATEshifie Tk gaenid sieH i TIAReY Uaarel o 1 Agshiciiel & a1 €@ AR feifod 2
fem T SR 30 e % for 4 ferlt Afedem W smifta foren T | o1e ¥, €ie TT e SfdE waw H 10
TTEhIeiel Y5 TSTsie 2 Tete | fefad 2 foam 7o on | ot a@de o 30 fie & fou s fean
TN o1 3TR Ueh G faTSToh ol SUART o SfTeH oh SRIFG feRdl T o | TSfistt 2 Taiel 3R STey aie
TS Sirg™ I HE T4 SR STRTAT & ST & w311 sigt fen T | Y[ STRUAT i 39Hie o1 STarT Hich
sraeifta foram T o 3R TISTU" iewhiH i STHIT ik STehiad foha T o | foref 4, IR & <R wr
=ifedi & dey H gfderas Ry e (Svaud) o faawor i guid g1

genes

150
125 4
100 4
751
50
25 1

2.0 TS5 TES 2.0kb

o1 4: 200 Tt ST / ST W =ifed Fl fo@md gC e JHiFeH we 9r6e g I dee- RT1;
fm RC1

YRR o T Ut X AT | hIfCHIT ol SHM: Hilewd & 3Tk o fag fafve Sfass Ta1
YT Sl S o FAIT AR < feii o SR ol & s, @R 3R 76 § HifeHre & T i STher fhan
AT 1 Tk q1E T STTehe, R-3AATTd (W3, @R 3R 0e1) Toha foran S 9k | shifddra o W AR fafis
Sifeeh AT § 59 TedHe o qiom fos 5 ® feam €| fganfsa wie e, < TuHl o <= oy o fent
3R Tt 1 GarTan I gU, STT- TR AT | A T fafie Sifaw T # wifda & W % o JeY &l
3T a1 B | et 3R R H Sird RIfEEer o1 W SHEE: 24.12 + 2.26 237 0.69 +0.11HEHIIY / ST
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o | TRGH hifHIal B ISH 1 3TUM 1: 0.03 o | fpufefm & &l & ®9 § =<6 3fiod g3 SIfdda 9=
14.52 + 1.15 HIZHIUTH / T o 3R T GUE & Teh 5 & o8 hH: e (3R = 0.18) 3R @R (IR =
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