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wiR-19b slong with miR-Ta s shown elevaed expression
i idiopatbic. nonsbsinuctive. azoospermia infertle. men
compared o forils control (Wu et af 2012,

The miR23 famly is cnormonsly stdicd in the past for
thei indispensable role in mals ferilt. Here, i this study
almost dauble the expresion of both miR23 and miR23b
s been found in fertle yak compared o that of subfetle
one. A previous i slico sudy prediction stated the
anonymous corelaton of overexpression of MIR23wb and
suppression of esticula actve gene lie SPALAS and TEXIS
i human (Sbu-Halima et al. 2013). Tho TEXIS gones
encode @ protein required for meioric recombination in
spermstocyies, whereas SPATA is required for the formation
of the spern connecting piece dusing spermatogenesis. Low
expression of niR23 il in sublertle yak might suppart
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Ampliication of mes-SKNA 1 spems RNA.of normul udult yuk bull. (5) Asmphtion of iffrent mes-SNA i spem

he hypothesis that suppressing the essential crosstalk Tk
ene reguiced or ety sperm production. On the ofher
band, miR-1%, mR-142 aod miR-143 found highly
expresed in subfertile yak compared 1o 4 fetlc animal.
which unlikely might suppross the ferilty finksd genes
during the different sages of the life cyele. However, the
precise pathway of moritoring and mechanism e o be
Claifed fo the development of subfestliy i yak v taret
sene silencine

“The present finding reveled tht the mse-SRNA s bio-
logically active in yak spemmatozo. The expression of msc-
1SRNAS in the repmductve tissue of highsr verehre fiko o
yak indicats it dynamic nature. The previous studies on
mse ASRNA expression repored orls on mose seproductive
tissue (Peng et al 2012).Tire we found a elatively constant
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Tevel af expression of family T und ansly 1 mse-5RNAs in
il and sublerdle yak. The presence of hese sl (RNAS
Iragmeats in yak spermn that is supposed 1o be derived from
TRNA cleavage indicates the production of divarse protein

3p and s v ot with s, et
St 102,323 335
Balscbramarin A, Thrumavslaan N. and Pk A. W. 2019

Loling imsight i the eltonsip betwsen mik 233

and rget genss i Sle. pats Fodl. Sed. 113,
symthesis during the ative sage of spermatogenesis. Indecd, 241 243
 previous sudy an rice showed thit myc-AsRNA s com. Caed C. 1, Anderson F. 1. Zanbwrln S, Kriger K. . Kaprotl

prised of 67% of the toal sperm smmll RNA reds (Peng
etal, 2012). The resull fom the present sy also revealed u
unigque similacity in the evolution of (RNA from lower to
higher cukaryotes. It addiionally suppors the notions of
conserved (RN procsssing mechanisms in various classcs
of cukaryotic spocics from mouse o yak. Hoviever, since
RI-PCR expression for fold change analysis could mot be
verifid i the present study, it cannot conclusively indicate
he actal number of genes expressed in the feele and
sublertile yak. From the present sudy. it i difficlt 0 cor-
celte the expression of mse-sRNA o the spemn with sub-
Rty of yok. Futher quntittive amlysis of this
expression profle berwosn fertile and subferile may be
clocidscd the relative cause

T conclusion, sperm-basedd mRNAS expression coher-
ently indicates their conrlation wilh spermalogenesis of
fctors posiively impact on male fetlity. However, the
complete crosstalk mechanises among. the molocular and
gencic factors involving mIRNA and male fertiiy nccds
profound study. Reportely high espression of miR 194 and
iR 143 in subfetile yal. may indicate hei suppresive role
i the mechanbsn of maintaining sperm viability. The pre-
sent study lso revealed hal @ subset of miRNA is et
lted i the sublerle yak. whereas a fow ofhers are
undorexpressed in yak. Thus, indicates muliple roics of
RNA tagering the nferelatsd pathay and influences the
controling mechanism that catcgorically influcnces ferslity
and subferlity. The underlying mechanism of many of the
RNA is till lagely unknonwn, Further analysis of these
selcted miRNA can wnveil the substantial buss information
in forlty-elaed cilemumas in he yak.
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Characterizing miRNA and mse-tsRNA in fertile and subfertile yak
bull spermatozoa from Arunachal Pradesh
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Abstuct, Ml Rty i i il 5 comsidered u 4 dmporut sconorvc i, The phesomenon of spemmutogencss phys o
Ay Tontional e in deimining the +ibilty of spem and lereby can ipact un ety-dven complictions. The proess of
spermatogsness s conoled by mmeros moleale fctors and. QUi 2 precicy fogulatd paten of ene cxpession. e 1ol of
ol scmcecing: KNAS i kg sene expression s e extnsiely st Loever, it sformuton s svalabl sprogos iz
ol i k. spermtogeness. The present Sl i to valite he asessmen of some Siifican microRNAs and her expresson
[t i e o tssues and perm f frle and subfeile ok fom A runihal Pradesh besides enified s ovel s of e snrched
small RN “raur.sperm-<niched small RNA' msc-6N-A) i Vak sprmatozo. The RNA was cxtmetd from s and sperm s 27
st needles s subsesuenty severse s ot sl KNA cDN . e PCR posity e spee predomsint ik A were validated
Iy quantiative everse tanserpass PCR (GRTPCR) for theie sxprsson in ferile and supferle yak. OF e 22 mierRNAs, the
MURNA 198, RNA142 snd miRNA43 shoec Bigher expssion in e Sbfele i, whcreas sspresion of miRNATE, RNAZ3S anc
RN were o clovat n the e sniual, e preseace of these sl moncoding RNAS i ok spe ol et it the

imate involyement of thir e in ok boll ey

Keywords, - microRN.A; usnistive polymers chsn ssction; subfrle ya: ak: matur-spm-iched small RNA

Introduction

Reproductive iness s eriteal for the exitence of any
species. Male infetlty can cquse major economic losses in
terms of producion for aniasal's farmine. The primary cause
of male infertiiy s prevalently duc 1o snstomical dys-
fanction and endocrine disorder producing low sperm conts
and poor sperm quality or might cansider  geneic disorder
(Tabumasbpous e al 2014). Tlowever, fom fertlity data and
progeny records i seen thatdespit the seceptable motlity
umbers of bigh-medt males and morplology of ther
spenmatozoa, not to produce successful ferlizstion with o
healthy female (Parkinson 2004; Chenorweth 2007). This
notion indicates the. contrbution of sliemate. moleculur
mechanisons in mainlaining he stabili of spermatozos to
Frtlize and successlul embryo development (De Jonge
1999; Lewis 2007: Simon ef al. 2017), The ferlizing
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capasity of males prodominanty depends on masilty.
membrane architeture, acrosome inegrity and th ahily 1o
penetrt aocytes (Ward et al. 2003), Although, the qualty
of spermiatozoa can be identilied by advanced tochnologies,
however, 2 compushensive undarstandiag of the molecular
mechanisms that_control sperm morily s il lacking
(Huang cral 2011). A desmiled smdy of male deived factors
for nertlity in the animal slong it the molccular
approuch can eventualy enrich our understanding of sperms
funetions.

Past research revealed thal during Fertlization, coding and
he noncoding RNAS (4cRNA) inclusively plays a sigaifl
cant ole in he oocyte moditication (Hua e . 2019; Robles
etal 2019). The sperm RNAS ar repertoie of information
of the pust acivitis of spermutogencis as well s act as
source of informtion of egg fentiization and development
(Lalancetle er al. 2009; Pacheca et ol 2012). The
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spermiatozoa of mammals conain @ complex reperloie of
RNAs like mRNAs, 1RNAS and snRNAs, largely derived
from remnant active transcription (Dadoune ef al. 2004).
Among, the small noncoding RNA, mieroRNA (mIRNA)
and Piud-ineracting RNA (pIRNA) play & cenwal mole in
male reproduction and fertfty s evidence suggests that
lacing & PIRNA genenizd mutant with ferily defects in
ifferent species (Das et al. 2008). Moreover, miRNA also
plays o significant ule in various biological functions and
ther prescace in tesis hss boen verifed 2 decade ago.
(Hayashi e af 200%), Charsetrizaton and idenificarion of
small RNAS in bovine spermstozo rovealod thei involvc-
ment i theincapacitation and ferization process a wellas
i carly embryogenesis (Card ¢ al. 2013). In yak, the
Knowledee of the mRNA. repertvire and profling fom
spematozo would open new vises in undersancing the
ety isk. Inded, the comparative analysis of ferile and
infertile males with sperm RNAs willbe regarded as a good
saurce of patent ferfilty biomarkers and fikely 1o disclose
the ool af RNAS for spemn fnctons. It s alrady’ cstah-
Tished that the downregulaion of mRNAS expression pat-
lems severely allecs the male reproductive. functions
(Govindacsj et al. 2012 Liu eval. 2012), Lete we teport an
integrated approach o ilusrste the role of  fow MIRNA
and a novel clss of abundantly expressed small RNA in
sperm, . “muture-sperm-enriched (RNAS' (mso-bRNA)
expresson profiling in the fertile and subfertile Arunachl
yak spermatozoa. The attempl hus been made 1o study the
profiling of 22 miRNAs wilh an abjective of functional
leration of mIRNAS associaled with recopnizing subler-
iy s well s o ity exprossion of four mse-tsKNAS in
yek spermatozon.

Materials and methods
Colecton of sampies

Fresh efaculates from five ceproductively fertle and five
subfertle yaks ware colloted vsing an arifcal vagina
(Missouri modsl). Portoning of the ferile and subferiic
animal was done. by comparing adjusicd conception rate
‘which excluded female factors as wll s envirommental and
nutritional fctors. A yak bull was considers flly fele
when rusaiag with breeding 2x0ups of 4050 corss, it should
e able 10 achieve average pregnsacy fate 10 esch service of
60% meaning in nin weoks of breeding ot kast 94% of
cows should be pregnant. A yak bull was considered as
subfertil when achioving only 40% prognancy rae fo cach
service asuming a bresling graup of 100 cows. Moreover,
he sjaculates were [t evaluated for sperm parameters ke
oy, progeessive motliy, ead dbnomality [or por-
tioning fetile and subferile yak bull This was folowed by
purifcaion of spermn from somac ells and imaare spert
by BoviPursTM (Nidscon Inernarional, Sweeden) discon-
tinuous gradient centifugarion, Sperm characeristics wore

evaluated by light microscapy (x400), wsin & Newbaser
Counting Clamber. Subsequenty, e saunples were el
ated o sperm concentration, motlity and morphological
atures, and finally, good qualiey sperm wero sclctod and
sored for the downsiream process. Testes and ather body
tissue sample, namely brain, heart, Kidney, lung, skeletal
muscles, and wary were oblined from nommally slaugh-
eredyuks. Pusified sperm und tisues were soredin
RNAlier (Ambion) at 50°C il use. History of breeding
and forlty ocords of the animals from which semen was
collacted wers also rocorded.

Background o primer design

MIRNA soquences were seleeted from the miRBase micro
RNA dubase (b mitbssc.org) whers @ miRNA

s act s @ forward primer, As most of the mRNAS arc
only sbout 22-bp nt long, e amplification with conven-
tional PCR i Tes Tikely o give & distinctive product. Thus,
he principle based on the elongation of the MRNA ©
produce a template long enough s allowed to design wita
o set of primrs, which oo have an added advantago of
wing two specifc oligos that allow high specificiy and
increased Nexibility in primer design. Tn the present sty
miRNAs are amplfid by designing o mRNA-specific
primers o 20-24 bp nt long forwand primer (able 1, primers
124) and a universal reverse primer with 3 § specific
mucleatides at the 3-cnd (table 1, primer 25) and an exien-
sion that s complementary to  universal ag, which is added
10 the template during cDINA synihesis, In subscquent step,
the polydenylation and aduptor igaion adecqutely enbance
the specifiity and along with a univensal reverse primer
increases the product size 0 70-50-bp long. Thereore, this
bocomes casicr o isolate nd visualize speeifc miRNA from
the pool of small RNA DN As (SrcDNA) on the agarose gel
plate. T chamcterize the. mature-sperm-carichedsmall
RNAS (mse-tsRNA), o primer scts fiom two diffrent
extremely enrched RNA fmilies of sperm RNA population,
“amily T and *“fumily 1" that s described by Pen ot ol
(2012) were chosen o mouitor the enrichmens of mse-
SRNAS in yak spemiozos. MsosRNAS31 and mse-
1SRNA32 o derved from famify 1 whereas msc-RNA-
30 and mse-RNA-34 were derived from family 1L Amang.
the clusterof primers, anly tw sets were selcted from cach
family based o the high percentage of enichment on mouse
spermatozoa.

Total RNA bolrion,from: sperm and e sumpies

‘The total RNA was solated fiom specm by usine TRIzol
(Invitrogen) reagent by lysing mature spem cels vith 3 2
gange ncedle as described by Das et al, (2010) and from
festos using RNeasy mini clute kit (Qiagen) and manufoc-
turers protocol, The pool of small RNAS was isolaed from
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Iuble 1. List of iNA, s SN and conteol primers wed n e study

[E— Sequences No.of b pais ()
mizast GCGOCGGICCTICTIGIAIAG 2
H AMRR- GCOOCRAGGCAGTOTARTTAG 2
3 MRz GCGUCUGAGUCAGTGIAGTIAG 2
3 23 GCGOCGATGTCAGTITGTCAAA 2
H ey GCGUCGGCANCGGARICCCAAAAG 2
i ATRIsnsc GCGACGACACCACCAGECCCAC 2
i miR-345p AGGCAGTGTAGITAGCTGATTGE =
i i 495 3 AAACAAACATGGIGEACTTCTT 2
b iR 193 TETGCAMTCTATGCAAAACTGA 5
k6630 AALATALACAGICAACCICT 2
MR TETAGTGTTTCCTACTTTATGG 2
ik 196 50 IGIGCAMICCATGEAAACTGA 5
iRA09 31 GAATGTTGCTCGGTGAACCCCT n
ik ICACATIGCCAGUGATIILCA 2
e ATCACATTGCCAGGGATTACC 2
o miR197.3p TTCACCACCTTCTCCACCCAGE 2
il 1453 ICAGTGCACTACAGAACTITGT 2
5 mRaka IGAGATGAAGCACTGIAGCTCA 2
1} 1365 S CTCCATITGECTTTITGETGA »
0 Rz AATCCTTGCTATCTGOGTOCTAGT 24
21 it 36235 MACACACCIATICAAGGAITCA 2
2 mries AATCCTTGGAACCTAGGTGTGAGT a3
3 ko AGCHCITIACAGIGUIGECTIG 2
3 niR T35 CTATACGACCTGCTGECTTTCT n
3 Unepimer ATCCAGTGCAGGGTCCGAGG 2
W R GTCGTATCCAGTGUAGGHT s

CLGAGGIATICUCACIGGALA.
COACTITAGETTTTITTTTTTTTTTTTTTTTTTIT

ER AAGGATGACACGCASATTC 2
S ik 16 IAGCAGCACGIANAIAI1GOCG b
2 UosmRNa THOCCCCTROGEAAGGATS i
W Gamir GOGTCATCATCTCTGEACCT 2
3 GamhR ATAAGTCCCTCCACGATECC 2

Ak LAMGOCAGIGICGGIGLCC 1

ARR GCCATOATCCAGCANAGA i

RN 13y 1) ICCCIGGIGGICTAGIGGTTAGUATICGCG 3
s e SRNA T2 (il T TCCCTGATGATCTAGTGATTACGATICGACGE »
% mesRNAL230(mil ) GCAIIGGIGGTICAGIGGIAGANTICICGC 3
il e WENAF2 M (il T GCATTGGTGGTTCAGTGGTAGANTTCTCGECTAC M

“Elite Genetncer-gene asociion

he collected sperm and tisue panel using the mirVana
mRNA solaion kit (Ambion). The qualiry of RNA saplss
was checked and validated using inron spanning PTERC
(CD45) und PRM? primens for sperm, tests and tssues for
quality contl of RNA.

Polvadenylsion and adopter igtion miRNAs

The small RNAs extracted from the tssuc of spemn and
twsts viaspolyadenyltcd and reverse_transcribed o
STeDNAS using adapir atached oliga-d1” primers (RIQ)
(table 1) to generate sl RNA cDN As (3eDNAS) For this
pumose, the scDNAs were PCR amplified wing the
WIRNA specitic orwaed primer and adsplerspeciic wni-
versal roverse primer (bl 1) following the methods
described previousty (Ro e al. 2006: Ro ef . 2007)

Lspression proffing of mik¥As using semi-quaniative RE:
rer

The small RNAS were extracted lrom yak sperimatozea and
tissue panel and the concentration was measured. Subse-
auently, the polyadenylated RNA was teverse fanseribed
o srcDNAS using adapter_attached oligo-dT primers
(RTQ) (fable 1). The remaining RNA was removed by
RNsso-H rtment from the symthesized sreDNA pool, and
sored al 80 wntl use.

A total of 22 miRNA were chosen lor the inital stuly,
seeeted from previous lerause tepors for a lerliy-relted
response on humans, catle and hoises. A known suall RNA
fanily “fomily 1 20d “fanily 11 of mouse msc-tsRNAS
(three from cach group) were also chasen for the sy o
detify thir churacteration on the yak. All he miRNAS
were eventually amplifid in seven body tissues of yak
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fncluding tests. Ubiguilous expression of mRNAS in ol
s panels was subjected 1 ot @ e of them and those
wilh the only tests and spec-specilic amplilication were
sclctod for subscquent analysis, Among them, four miENA
were found 0 sharw diffeenial expression in the sperm of
frtile snd subferte of yak bull,

Amplifcusion ofselecte srcDNA and mse-5RNA

The targeted miRNAS were amplificd using specifc forward
primer and o universal reverse primer (bl 1) with PCR
condion 95°C for 10 i, ollowed by 28 cycles at 95°C
Tor 15, aud 60°C for | mia carried out i  thermal cycler
(ABL Verid 96-well) and fimally confirmed in 2% agarose
el

The msc-SRNA saquence was also amplifisd vsing mso-
1SRN specific forward primer and a universal everse pri-
mer (ble 1) using the same reaction condition

Quandiaiv reverse ranserpase PCR (4RT-PCR)

The PCR positive sperm-predominant miRNAS were urther
validaed by qRT-PCR, where the reaction was performed
using Lx SYBR Greea PCR Master Mix (Roche), 200 ng of
STEDNA. 10 pmol forsard and reverse primers and roquired
amount af muckease-free e in a 20 il ol reaction
volume, The reactons of PCR candition wers carrid out for
95°C for 10 min, followed by 4 cycl
95°C for 15 s, primer annealing al S4°C for 30, and srand
clongaton s 60°C for 30 s. Tour housekeeping zenes Us
SDRNA-H, miR-16, US saRNA-M and GAPDE wwere ui-
lized a3 he roference, A P value less han 0.5 (rypiclly =
0.5) i smsstically signiicant, It indicates sirang cvidence
against the null hypothesis, a5 there i less thin a 3%
probubility the null is comeet. A P value greater than
005 means that no effect was observed. These whole
experimentations were repeated thricefrom sample
collection to gRT-PCR analysis to eastolish specitic
miRNAS that arc usefhll 1o differentiare fertle and
subfortile yak bull,

The procurement of semen and fissue samples was done
fllowing the appral of the Tnstiute Animal Eihics
Committee of the Indian Councl of Agricullual Researcl
National Research Centte on Yak. India. The approved
animal use protacal suber s 4(17VNRCY/LAEC-02,

of denturation st

Results
Parametrs of sperm preparaions
AT sper sumples bl @ normal morphologie profe with

aveepiable fetliy and motility above 95%. I this study,
speum purification wilh & one-Tayer Bovipure gradient was.

found o b optimal and repetitvely confimed by examining
esch sperm sauuple under  ight microscope before and alee
pusificaion.

Assessment ofsperm KNA qualiy

With 3 concentration of 90 gL, all RNA samples had
spectrophotometry valucs betvreen 19705 for absorbance
raios 2601280, which indicated that the RNA s fre from
proteins and other resgent containtion, Further vlidasion
By a reverse tnseriplase PCR by lissue-specific prines,
protaniine (PRHM2) and CD4S (PTPRC) genes showed s
accurste expression of amplification In & specilic tssue
(figuee 1, &),

Expresson proffng of mikA

RT-PCR amplificaion of the selective assessment of all 22
MIRNA revealed diffrential expresion i various fisues
and spermatozo in the yak. All the 22 nRNA were highly
expresed in both sperm and tests ([gure 2, a&th). Amag
therm, the miR7d, miR23a, miR23b, miR 1%, miR 142 and
iR 143 clely amplified i yak sperenatozo and estis with
varied baad intensity in fetle and subfectle yak spen
(figurs 3. 5. Althongh all 22 miRNAs were cxpressed in
sperm and fests, some of these MRNA was ubiquitously
pressed in ather body fissues, so eventually; they
excluded for further amalyss. Only the six miRNA that were
specificlly expressed in hoth ertile and sublertle sperm
and tetis were considered for the expression paleen wilh
copy mumber amlysis. To distinguish the  parom of
expression, quantiaive real-time PCR sty was conducted
0 know the capy number varition of mRNA in frfl and
subferl yak spemtoon

The differnces in expressions are observed with quant-
latve ral-ime PCR of six miRNA, namely miR7d, miR23u,
miR23b, miR19%, miRk142 snd 2iR143 i fenile and sub-
forle, Comparstvely, miR1Ss. MIRI42 and miR143
showed more cxpression i subferile animal whereas
miR7d, miR23a nd miR23b showed high cxpression in
fertile animal relatve to subferte one (fgure 4)

Espresion profiing of m-sRNA

itally, 0 cach o the mse-AsRN As, mamely mic-SRNA-
31, mseSRNA-32 of family | and mse-tRNA0, mse-
RNA-34 of iy I e used o observe the expression
in nomal sak speri, All these mse-SENAS show a0
ampliiction parem (~ 69-74-bp long) in fertile yak bull
sperm (igure 5a) This finding is considered as first such
repart of expression in highor cukaryores of disinct incags
other than rodents working with mse-ASKN As. Subseguently.
all these four mse-AsRNAS sre used o Letily expression
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Figure 2. () Ampliflcaion of mIRNA in ik sperm of iz bt 70 . () Awpiiiction of mRNA in ya fests af iz abowt 70 by,

patern n sperm RNA of il and subfrtle yak. Hoviever,
muliple ampiificaton was also observed with the primer et
apart from  requisie hand size of around 6973 bp.

Discussion

Tertlity i a eritcal selection fctor tha determines the e
of the existence of any speces. The rising incidence of
fertiliy-relted concsras in both bumans and animals bas
dravn the antion forspern derived sedics n rocent s
However, such 4 sudy possesses several challenges et
Starked with the extacton of celllar cormponcnts from iny

sperm calls. The high density, compactness and candensed
stmeture of sperm atrbute 5 major hindrance n fslasion of
muclee acid. Marcover, the quantiy of RNA in spern
waally revides low compared o other isues. (Goodrich
et al. 2007). Therefore pusty of mature sperm afer cjoc-
Lation i o key 10 derive maxiamuen RNA coutent. Iire e
made the fts-ever successful atempt of RNA isoltion rom.
purifed manre e of Amunachaliyak by the consntional
methad,that has been carobrsied by molcsular biomarker
Frosomine? and CIDIS (figurs 1, a&h). The wrnseriptonsl
profiling of sperm RNAs previously been eeparted in many
marmmalian species such as human, bovine, swite, wouse,
salion and chicken, showed fesemblance 10 our result
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Figure 4. Exprsssion paem of ix sperm srihed miRNA in e

(Gilbest e e, 2007; Goudsich e al. 2007; Yar e al. 2009
Das et al 2010; Kawano et af. 2012: Shaleeque e al 2014).
This soton, in tun, cellects the consercalive nature and
diversity of mammalian RNA pool and thes potential 1o in
fertlizaion that his plausble control in wel-programmed
spermogeness processes. Thus progressively admit thut
sperm RNAS that seve us nominvasive fertlity biomarkers
Towerer, dowmiream regulaion of the genes for mapping
he signalliog pathway that controls male feely. in yak
necds fiher sudy

Ourinial atempt of RNA isofaion via both consentians!
wizol method and spin column-based method rosulied in
difference in RNA quality, reproduce hetter esult it ol
Al the 22 miRNA were reportelly represented and Finked
with vivid funcion in various mamumals including bumans.
Indeed, all the MRNA selected. fo this stady bas s Link.
ith fertlty and subforlty in  higher cukaryote (Curry
et al 2011 Abu-Halima cr ol 2014 Khazaic and Esfabani
2014 Salas-Huctos er ol 2016; Belasubramanian ef al,
2019). The past study revsled the diffrental xpression of

o and subtrle il

MRNA-2 famly (miR23a and miR 23b) i ferle and
sublerile men found pregulated n oligossthenozoospermic
and asthencaoospermnic spermatozos happen o be insolved
in postsanslaional modification of targeted gencs. (Abu-
Hialima e al. 2013; Abu-Halima e al. 2019), However, th
replication process und mode of fanctoning in un unimal ur
ol yet heen determined. Our sudy o the yuk i the first
epert on mir23 and thei diffrential expression pattern s
frtle and sublertle animals. The 1L, o key allergic
eytokine in astamatc pariens was reporid ta b rogulsted
by miR-1248 (Panganiban cr ol 2012) shown distnct
expression in yak sperm and fesis. The mIRNA mir-10a-3p
inhibits breas cancer progression and metastass by nducing
macrophuge polirizaion hrough the - downregluted
expression of Fea-1 proto-oncogeae (Yang ef af. 2014). The
invalvement of this miRNA i alering the fuctioning of
several astic cancer-associated genes such as PTEN, INF
a, STAL, VEGKA. EZFI, RBI, p2i, MMPI. BCL2
CONDI. CIKS, CuelinD] has ko been reporid via cell

yele progression and spaptosis (Xia e al. 2014). Wheraas





