BE

. MEBI TV AR miRNA BEIT T 27, BME S EH T 142 4 miRNA
JERK T 53 4%, i BRI B FEHIRIE, B 28 MEHE NFRIVERT miRNA
HEREAR, 184 miRNA B 8 AT RMRAEE. #—PrS T RHA L
RESEEHEAFTEZEN,

. MAZREAS SRk EFE— M5 ARERERBEHENAXE, FiX4
X R M— AR 41 > miRNA A miRNA B E%E, BIMENEUL T
%ER L, A2 S5 niRNA AR EFE LK C/D snoRNA BRI, i#
— b ST RAX R AH microRNA EEEN=TERARKEANK, E=MFKIKS
BREAFR microRNA BT B BEE LM,

. BIREM, 156 M niRNA L FEEEMESEXH. Hd 7 4 ZF LINE sTHF,
HEKXBHALFSINE . ENFLEELMUTERTHA, FRUSTHES
E&., THEKLEH 2 > miRNA A7-F rRNA EEHARE TP,

. B AORILAE K niRNA RIS RTE R R TH. HAKA, X
ZH miRNA REGRERBERURERTERTEATS#ILN. PRERE
MERFEEMEN, MERTETSRLEFRREEZIE, ARZEERA
HNEERZKNIE.

. XHETEE 2 miRNA SEF R RO TRMN PR EA, KEH niRNA FTATHIREFFS
5TNEAPBFAEMARDTRE, HnEKRT. R, AEEFRRTL
RESHSEREZ. HKYZ2E5NBREMDRTHEATHEREFHRIE.
FEH Y miRNA B fE2 5T —SEEHXNIR. BHEENRE, RINETE
HT s RENEFES, eSS THARKEIRED A — 245 5%IRE. &
B, BATRDL niR-186 B AT RBEESHRE, NMEWHREE. X
R ARATHRSHLE, HEHZ, HARWE,

X8iE: 4/ RNA(microRNA); EREALEA; FFEHE: KEHDE
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ABSTRACT

ABSTRACT

McroRNAs, as a family of non-coding small RNA 18-25nt in length, have been
profoundly studied in recent years in plants, animals and virus. As an important
regulator in eukaryote organism, many study work had done to prove that microRNA
have abroad roles in the development of organism involving every aspect of cell
physical activity. The characterization of miRNA is still a hot academic domain for
the cause of the identified microRNA far from saturation. The scientists had
completed sequencing of dog genome, and through human/dog gemomic pair
alignment, it is found that dogs and humans have similar levels of overall nucleotide
diversity, meanwhile, the species display extreme phenotypic diversity, therefore, all
provide a good flat for research disease related with human. More importantly, six
miRNA were characterized in miRBase thus far. Above all, these provide a great
academic and realistic meaning for identifying miRNAs in dog genome.

As for time- and tissue- speciality of miRNA expression and mis-leading of
degradation of mRNA and other non-coding RNAs, there is limitation by using
experimental RNomics. Therefore, we apply computational RNomics to predict
miRNA in dog based on sequence conservation of mature miRNAs and their
precursor displaying hairpin structure, leading to identification of 357 novel miRNAs.
The following is the summarization of our result:

1. The loci of all 357 microRNA sequences in genome lie in all 33 chromosomes of
genome. Among these miRNAs, 281 sequences belong to single-copy in dog
genome and the other 35 sequences belong to mulii-copy. The number of
sequences in intergenic region is 222, in intron is 125, anti-sense to gene is 50,
sense to gene is 73, and in exon is 6, in UTR is 3. All precursors ranged from 65
to 120 nt in length, with average length of 80 nt.

2. We have analyzed whether all miRNA could form stem-loop when joined with
flanking sequence in genome through m-fold programs and the results showed
that a majority of miRNA have this property. Homologue of human miRNAs had
been validated by experiment, indicating that they can express stably. Meanwhile,
8 novel miRNAs were found by searching EST database. Furthermore, we carry
out RT-PCR assay of 5 novel miRNA, two of which can obtain the expected result,
suggesting that they can express.
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3. Trough analysis, we found that the 300 homologue of human miRNA belong to
149 families, and miR-154, miR-17 and let-7 family have 15, 13 and 10,
respectively. Most of families only have one members, the case is different from
plant. Members of animal family display three mode, identical, closely related or
homology.

4. For conforming miRNAs are transcripted under common promoter, we analysis
these miRNAs using promoter analysis program, leading to identification of 142
miRNAs grouping into 53 clusters controlled by promoter in upstream, among
which 28 clusters is made up of multi homologus miRNAs and 18 miRNA cluster
form 8 distinct paralogous clusters. Further analysis indicate that some cluster
have multi-copies through duplication.

5. Interestingly, we found a large miRNA cluster made up of 41 miRNAs, which
reside in imprinted region of chromosome 8 high conserved between human and
dog, and another two clusters lie in upstream of this cluster, a miRNA cluster
composed of 5 miRNA and C/D snoRNA cluster.

6. We found that 15 miRNA occur in repetitive region in genome, among which 7 lie
in LINE element and the others reside in SINE elements. Some of them
completely reside in repetitive region, and some overlap with element. Two
miRNAs reside in intron of rRNA gene.

7. A majority of miRNAs are conserved among animal through analysis. Most of
miRNAs evolved by local tandem duplication and non-local duplication. Local
tandem duplications result in paralogous sequences that are located on the same
transcript. Non-local duplications result in paralogous genes or gene clusters on
different chromosomes.

8. We predict target of identified miRNAs using 3-UTR. Further analysis indicate
that a majority of target involved in almost all cellular processes, for example,
development, metabolism, regulatory factor and signal transduction. The most
riched GO term is transcriptional factor. Meanwhile, some miRNAs might are
involved in processes related with cancer. Most importantly, we identified target
gene unique to dog, which regulate special processes during dog development.
Finally, we found that miR-186 can regulate expression of its host protein, result
in turnout of its protein, This is a self-regulatory feedback mechanism.

Keywords: microRNA; genomic organization; paralogous cluster; feedback

inhibition
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1.1 31§

RMAREVBABRERMYWREMZ —, € SONAKE 8 f —EH RAE & 8
LR BK ALK, RNA—E BN UIURDNARIE 5 BT [ AT* i3/ 7, EMDNA B
JLIRE A CMmF, AR RESEEHLEEARE. R, —RIMPFARH, X
N FRNAZSE FRAE WS MMTHEE, €8 L AFSIRIS & R/ER TONA,
MTTR A E P EEGRIE. nicroRNA (miRNA) RFERER—FIERERID
5 FRNA, KERAZELT-26nt, EAFXHEEYNEaESIN ST m~ LB R T
N, BAWLEMEIN-AEZERAYSF. BCEMEEELRBHRER. B
BAEEL. DNAEG. UREZEFBESFOSEEEAEM. NEaiFRHRMXL
RIEET T EES KB T EMRKF LA B¢,

1.2 microRNA & H

1.2.1 microRNARNZ RZ &

mictoRNA fI X BEREEHH FTHEATFR. JHAMNRRABEREN
FiEFRER (Celegans) MHEE KB VB, RT — M BHEZRYBERT
bR IEHIZE A lind, ZEEFE—XDSF RNA. Kp—M K2 22nt,
B—A2 R 61nt, KK RNA AIiT &0 ZMFELH, #iAAREE RNA B9§7
&2, Lin4 ar0# lin-14 EEREZEFEMNKFE, W lin-14 EXTBREPES
BEMEH. BANFRERED: FRIlin4 Alin- 1433 FHEXXHEE
FHEA T2 A ER L lin4 B H lin-14 HEARSKRNER. & lind Fide
Bif/h3F RNA S lin-14 9 3’ FEHEXN 7 MIEPFELSHIESE, WH
THEENEQFRNEE; @ lind REEHTF lind4 FEFEFRE, B lin-14
HE&—HLETFENERS, ERS—BWHEI NS R A RATE, Aih R
EiRFRE,

FAHLKEEE, lind Bl EAFEER/D RNA 2 FHM—FF. B4
/A4 F RNA-let-7 1 Ruvkun 38 Z R P, i% miRNA % 22nt, REEERGH
EFBRPREET. 5 lin4 #1L let-7 RNA HFHI$E lin41mRNA # 3-UTR FF
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5, #MBIEE LIN-41 K9KF. Lin4 A let-7RNA # L 55 FEFHE RNA
(small temporal RNA) 19, Lin-4 # let-7 ZEFF B M sh T e 2L 3L E iy
AR, RRAEYERESY. B, PEOARPOESRME., KB
ZHAENSERTHEE AU T miRNA ZRFEEGTHEEMATEM. X
—MAFCLBELERNENREMEEN miRNA KITGEFFIES. Lind BEH
A% R microRNA - FROZIEME R R4,
%f microRNA ESFMEERTHAARREP TIFHKTELH miRNA FIEA]
AT ES FRADESTEANAA. EXRATRES, miRNA G ERE
XML RO R, MRRTETS, ISR i T4 g 44 B U8,

1.2. 2 miRNAZ: A RO EE HI4S4E

HAEARYF P RIA%E KL HniRNA KB —# 522t , HP21~23nt
KEMImMiRNA & KB K, A%84%. miRNA HI—MESRTHBAEEESFAZ
Hes i, mHSHE KBENG/URER, XA 674423 & %85 R0 in T ik i)
mi RNA[I,], 19-2|]°

R 2189 lin-4 0 let-7 — 8, KB miRNA ER 52 BEFEMARRIT,
RAMATIR B ST I RO R0, HYZ B2 TR E pre-mRNA PHINE T
X miRNA ¥ 5789 mRNA LARI—F mHE%), #7X2 miRNA #FREFEH S
HIBEF. XAHEALEA N miRNA 5SEAMERRERE T ERNONH, R
Hf#5 T miRNA 575 F mRNA Z @§{RFRRE42 2,

RTTHLRAARARYE, KEEHAPE miRNA I FHERHBIT (TU) A, @
MR E A ERARALUR EST ¥38E, AMIRRTFELIAMTFERRERX
B miRNA i FAEFP. BB EFEEHEEHSA, mRNA R FR—4
pre-mRNA fI7L B FEEF R RS T+Y. 181 miRNA £EALF, miRNA FTEL
SR TFILM: 1. A TRBESROERETARAT TP 2. L TIEREE
FHITHAEFP: 3. A TFERBERATHASEF+H (LB 1.1). /BE miRNA
KB EEAMTRATMR AU E—HERHAA/AER. —ERETF miRNA KW E
EF WP RERETFHCST,

55— miRNA EETEEFRA P NREIER P REET], B%REFENNHHE
RUBHR FEAHFEERERT. EALREE DKL 50%5 24 miRNA
RERE, TH—EK miRNA &% REHAEXH. T—MEPHRESTAHME
%9 miRNA3451,

HalHA XA, miRNA EFTTREEREFH#LIBEPEMMERER. &
AHB] miNRA ZHEH, miR-220 A miR-492 F AN F—IMMIMHBRERT. Xi
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B miRNA ZE# TP T EFURRETESR, FINERATH AR
4 miRNA 23k B FBRER$EH,

JLEFE B2 % miRNA ZEHIEHSDTRF, MAS PR, RFEL
SAAKE R, FL miRNA ST RFEN ZHRFRERE. i, XF=
7 —iE & miRNA TTLLRE S7EAR miRNA FHRBBEY>Y. mEHR
Fi— A, HYENEEFRKRNT KBE N EEHE, BYAGRNHF
£ let-7 K%, EEXZRPEFNMERANERA, EAPZLE 154, HERET
Rﬁ_¢[10,2210

S miRNA §i{EHH, 204 miRNA A2 FRKETLRE D, KEXK
£ 70-80nt 2 [d]. —#B4 miRNA ¥ AR M AGTETERAF. —E miRNA
WATES FEURIRKENE MGFETTIFALAARE R —REKIRM(L
F L. X% miRNA X ERMRSMUE RN ERMRIA ST,

—

AR CTREHRNIT

FREsg0T

FHRAFFHT

R
B 1.1 microRNA BIBEFHLM LT,

Fig 1.1 Genomic organization of micro RNA

1.3 miRNA B9 ESRK

1.3.1 miRNAE R4 R XBR

R A TKImi RNA R — R £919-25 nt K/M BB BERNA, T ZWASmiRNA {2 BRI Uiz
FEERKSKERMBEFP. miRNA MERATEZLHDO TR : EEMNER.
B8 F A (primary miRNA, pri-miRNA) B340 T . miRNA & & 4 F (miRNA
precusor, premiRNA)#4iZ. pre-miRNA HI871) RmiRNA WEMIEEHNS B, BRE
WL B E LY E e A Hni RNARH 6712 1571 o mr &3 ARNA B 21
Bk B & % (RNA-induced silencing complex, RISC)®h, 5| E#¥mRNA HIE%
FEEENME. TmiRNA REREFFHEM, & dimiRNASEEoRNAZ &6 T b
BEREHPN, Y- EH5LIURF, SIRERNAKMER, —H T2,

3
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W5 HmRNA B H0E.

FEmiRNA RYEYR AR, miRNA EEMHREHRNAZ EEBIL (pol 1D
L ek, FAipri-miRNA; #RJS, pri-miRNA ZEAMEFH— “RAb S
(microprocessor)” BEAE S BMERT, FERABEREHAMKRAT nt X
B % Jetkpre-miRNA. 4 RIpre-miRNA ZEBi 848 Fkexportin-5 (Exp-5) MI{E
HF, $Z8aEEh, AfEPHFpre-miRNA fEDicer KHERAT, BIHIF4L X
2922 ntK/PEIEERIRNA (LE1L.2) 182030, Heh OF K AR LR FEM S
A FRISC LTI NHBNIRNA. —BRTT 5, MBHMiRNA BHAFS WmPR
AR AR &5 .

P
L sy
[
Ity Cap 1‘.’ A
Crempporg j
it
e i 1{ o Feirte
€ NP S vt e e
thomg

Svand walethon and
RIS awesandiy

R —

B 1.2 microRNA Ay Ehn it B

Fig 1.2 Maturation and processing of microRNA

1.3.2 miRNAMM LR T 1

miRNA TEAREFLH T MBI mIRNA BEFER B K£70nt KK
miRNA FiABE. XA TES, FERITANAZAEORNZE, K&
EARMEAEHAER, FiEmiRNA ZAKRBEANEEHI.

HMACLEHmRNA HERABRKBFIEMTFEERAX, HE ML TE
HPBERBXE, PHETFP. XEMRNAKEE—B HRNA poll#TH X,
2% B Bpri-miRNA ik JLF A8, Y8 T 4 ¥ (cap structure) MpolyAR, [FE}
BEHE—AH/LANMRBHRIGREHE, USHIR TRAEE. BENARERIAK
#150% K)miRNA EE WAL, HEEFEE, FHACRIMEXEIT. TR,
miRNA MERBEUTEAHNER, EARMORENMBRRAFRNARELEY S,
KbEpol Il HISHIAEEZ TP, Har, HERMHRNA polll 5 M KAIRRAH
I TFHEA: @ miRNA EEBERTUEAFApol I BWHE TS, A
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EREAFANEENE, FRAMAKER P REFRIIMRNA;: @ miRNA
HOEAFRNEEREATHEFEAGLBENER, R SR T— M
An e g7,

Mpri-miRNA Ffpre-miRNAKM T, FEAREP - HHLBEROES
ERIER. ZHERT, pri-miRNA #in TR Hpre-miRNA, X—id FEEH A%
FEmk. ARETHMLEREFRGLYES, FESHIRPARERA. £F
&, RARWASIYEAR, ZHEEZEO>EEHEHAHELGRABS, 7529 Drosha
FIPasha (Partner of Drosha) . 7EAZE, PashaX ¥k HDiGeorge ZAMEXRBKX K
8 (DiGeorge syndrome critical region gene 8, DGCRS)B+%-38,

1.3.3 microRNAINTER

Dicer®s 2 A V) MM RNase I B X R, X E MR FA iIE K B X RNAT
iTR2PsiRNASHIERIBAR, BRRWEEnIRN PR EPEERFEE
YEFAL?, Dicer REELIEPAZ 45433 B & % DEXH/DEAH & FIRNARE SERE 45 # 1K . 3
Skl XS 2 S AT 2 R SEE (NMR) 3R B TPAZE M =4 v (k& h,
FHEAEREBHBEH, REEMUEMERBEFAST, FRRH,
PAZEEHE B — 4 & IR LA 7S, TTRERRNAZL S XK. HP—F 1
SEHBEAET A B SHREARNITR S MOEW, BEABEMTHREAENK
W URR—&%THEMNERE. 5P EEABRHER o BIEM B RKL
HIH K. FETMDicer s £iEIPAZEHWIE Spre-miRNAZ BN BLER AT U1E
I—)j ﬁ%ﬂg{.‘&& 3840} .

Drosha kZy160kDa X, K KL1300M B HEE, ZRNABSIII (RNase III)
FERRRZ—, B3 1" HERIER, HER-2LE8MEEKX. B RNABFIII
IR ACHM — P WERNAL & 4 ) 5 (double-stranded RNA-binding
domain, dsRBD)™™, Drosha?rékdi. RIRLI K A KT RAFFTH#. Drosha?E £
IBIER TR — R ALA500 kKDa KNBIE Sk, MEAXBARRNEEGHXY
650kDa K. X—H A AR, Droshaf) T E/EH £ Ulpri-miRNA
RS W2nt & EMpre-miRNA, Bt HRNaselll fERM X BHFIE. £ AH
pre-miRNARY B H 3 552 nt B MK GED N ¥ Bmi RNART — ¥R, TiniRNAS —¥R &
HDicerZEHEE S A AL22 nt I S LS EIM k. o W, Droshafyhi TR
EENRNAPE RS, Em TSR EniRNANBMORESEPRRER
. FAKRH, pri-niRNAMZHSHEREYRREMTEAERR. HUML
A5 B XY B 22 B0 4 IR K S R AR 254 010 nt) B R EH X @m®¥), mA,
Drosha B &4k LIF B X MK, —REREARMTRERALIERE R

5
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(helical turn) (K£922 nt) BHb 77 iTEIV). b4, BRFIE R ELDroshafa)#ith
£ 5 T a s AARNARS i T 14041,

1% Gb 7 8211 55 — > B Ak 4 R Pasha. Pasha#ydsRNA%E & EH, £ 5Drosha
SR HR . & i%EE B B RIA T LLF pri-mi RNATE 40 fid B B HER S8 .
DGCRER E— M E S EHRkIZ 5 HAniRNA I TidfE#Pasha, Bk EAHRF
#, #5120 kDa kK4, BEEBMISRNAESEHEN— O S REK
EERMSHAATERNW W 245, DGCR SHIWWLL H#y1R1E 7§t 2 S5DroshafiIN;
BEMETEX REHEEAMBALEY, DCCRE G 4A1)22q11. 26 Bl (130
AEEBH—A, EALEE DR EGEESIE—DiCeorgeF S EPIEFRITES:
%. BiLh, HAEMDiCeorgeF SRR 5 AXniRNA FIIN T MKRIALFE
fEELE KP4,

1.3. 4 @ Epri-miRNAB MNP B

DroshaXipri-miRNARS R A BT R RBIMMEIM KR ELHAT . FIRKRHA
Drosha®l & J R LI EWMEF —E KIFER A, o HDroshathifid —& 0] LA%s 7151
pri-miRNAI A B F 7038 Epri-miRNAZ) K 8 U147 55 b 3478V . Pasha BD R —
M2 RIMEB Fdrosha FITRYFFHIRMPELDM. Han FRHT XT
pri-miRNA BYEIHLEIR “— AT rh.L” HIERINY, Z4E A HDrosha5Pasha
WA Rk, Jtpri-miRNA MIZEFRREGHWH#ETEY. HF, Drosha 5&
TEE B AR IR I WEERNA |, B RNase [11 £5#y3% (RITIDa FIRLIIDb) A5 F
Bk, HE—AMITO, MIPLFHRAEEN S REHS, EEAAK
BIRA B MBS AN, EHARFE EWYIRNA & E4TIENRK —Aea.,
RITIDa—MIASHEAL 6L 5 103" BEHIBTY), TIRIIIDb— AL AL S MIAE4LS' B
HI8TH . TEMER AT S X F B A& Aquifex aeolicusifiRNase 111 B E
ERE40, K& E &D44. D107HIEL10. TiPasha W4 &7 L KR EMRITE 4
HH Fpri-miRVARHAS R M BRERYH T v m*l.,

1.3.5 pre-miRNARYZN B4l 1

Drosha¥fpri-miRNAMN L5822 &, P4 Ripre-miRNAT EM L B A+,
A B LAZEDicer fE F AR KX A22 nt K/ MImiRNAXEE, X—HIRETE
pre-miRNAZERFLEEZHMEATFIMN FERE LM EZA T EME, WHEAAR
3 ca3537-38) | g e B R pl sE idEfTpre-miRNA BV X E B FLEIE Z 1k HExp-5.
Btk z 4k, Exp-570T LL/b B #hir i ¢ RNAFI IR 75 3ERNAVA.  Exp-5Xf Yt 1T iH 51 i
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Rt UM AT NN “GUNER" k2N, SRFFIXX. ZEBEF
BEFATabp BEM) X HEM3-8 nt3 %HBF, fipre-miRNAFTEAEH I
PEIZEREHRKRA2 nti3 HREFBEp-SHEMFATEET HMAH
B, M Bpre-mi RNAZEAB P RS B 25, FTLUR 5] #pre-miRNASK R Exp-5
BT EEREY. Expd5Ran-GTPY, Rpre-miRNATE R 7 =&, @i
B IE, Ran-GTPHEE HRan-GDP, B Hpre-miRNA. phsbh, R Blpre-miRNA
5Exp-5 482 EET L Epre-miRNAPY,

1.4 microRNA BY{ERB#HLH

miRNA GE85 BT A5 FEITBAHL &I 69— Fb 15 BRISCF i B (IR B 89 % 1A :mRNA
It &) eR B FE DA, W EmRNASmiRNA B B 5 A H #ME, miRNABKTS FoRNAKE B
tE, KE W RFEERE EHH L AME, MniRNARIE S HFME (REL 3).

1. 4.1 miRNAE S HIaRNARI T 1

AEHHYniRNAE L FFIHF R LHEORF) T2 LE, BEMERED
&, mi RNAE ik ARNATF #3212 LU RRAR ¥ 7 F . Y #IRISCZ BHARGONAUTE (AGO)
EH, miRNASKsiRNA R S B A AP 34, AGOE G A H SDicerBf — B HIPAZE
B LA RPINIZHIR . PINISS KR A S5RNaseHELII & 1. EHRIE, miRNARYS'
KIRGLFPALE MR F KL HIRA, > FAFPIVIEHKT, BE WA
%2 5, RNABE /KRR VE R FER 9 70 SniRNAR B LI B 1 2 BT X R a0 BE A B
BeEE, BE S REAEFL 2 F 05 ST . BT XUmiRNATE SR, V1SRG R £ il
3 BmiRNAR SR B A 5, B R X X A b 2B MmRNARYS ' 75 FETEICT, Y+,
BEEELEEXFHBEATRSIEDNS, BEFMIFEDHE, nikR~1725
niR-I2HEEE S S FEL LR A~ E#HENH. FRARKR, £23U#H2Z 5,
£ F L Sni RNATL B A7 S BRI FEFI 2P L RIREHEMIsiRNA | USRI .
MiRNAYIE1 2 J5, mi RNATRS K SR 28 1Y), T HL 6545 15 F 55 41 ImRNA R IR B o 47 5 5%

401

L)

1.4.2 BEFNH

EE ) YmiRNA S #EnRNARSS” -UTRE S FFIR M A4 4. SRV R,
FEoRNARI R ERAZEW, MTEABEFREGEHREAZTIHES. XRHHHIRIEIEH
BHIRELZ SR 1in-140RNA B BIE <, lin-14mRNA & 1lin-4 miRNARZREEDPH,
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MiRNAT] B35 B 3 A0 SE M B R I, B PR AR B BE (i & B B 2L ik ik . AT TR] it
B R R AT RERY, B R 2 RHNEIN £ B R m A 5 dimi RNAHD &I A9
HnRNA M EBEARNRARMARL . Jlin-14FHEKF TERN, 3 LUIX 7 4 F 4
B4R s —Hr B RIS S MBI lin-14 nRNARI B B4R, R RiRIEN
HEMERRBER, BRTHERH—SHA. ZHniRNARLINiRNPER 5
¥EmRNAZ & 3 EZ 5. BIEHAARER, & FAEEKARHRNA #37 -UTR
t {198 & AUTTHF (AREs) BE9535 S nRNARSFE AR . 2 SmiRNAM TR DHREAT RV E B,
EMDicer-1 , Agol MlAgo2 & a & ¥R 7E B FuRNARTE PR BT T 1Y, nRNAS &
AREsTTHF. AHImiR-168% S5AREs A #HIUAAAUAUU FF51, & {18 B 55 ARESBIRNA
5 F et 4,

1.4.3 B92FRYIRHN

#Ethlin-14 #73’ -UTRE & 51in-4miRNA B95' KB E A HIHOXKE, iXiE
B % 4 F)PniRNAS ' i HAMOEEMAD, XaTMU T ELBRIFEF: (DL
EHHZHINiRNA #I2~8 HESHMR2VA 3’ UTR B2+ 0. 2) EF—
ANifa AR TS Y B9mi RNA S #5307 89 H b2 AR 2 (8], mRNA 5 miRNA2~8 Fk#
XM ERERHENRBEEBPREELERTH. —MEMNZORABEN
B R REIMAEXMKIE, (3) miRNARI2~85 27 IR /7 5 4 5)%mi RNA
R RTFH. (4) TRHIEFLEYImi RNARTHE - i, E KBS MimiRNAZ~85RIERT L
AT ELNBMEL, LERniRNARNEEAA - NERENERN TR X E
26271 R AEEA I SREXEMAIEE, 58.0KENERK TR
BA R ST ¥E > FROIR T, BT L T 18IS A8 F Sl i R R E A VFmi RNARTH & 56
NH BB, HEEEER. AT — LM ERX kxR OEX, BS
RISC 3tRER, B LA S8R 4MHP 9238,

1.4 4 REBRRERL

Wu % A LlmiR-125bF let-7 B REMMIRNADBFFRIT R, LUBBI 5K
EMEBREAIREZERMNENEBEHERNARBREREE (polyA tail)
£, RAREY dEAX-FEHRRERTRERE, ERRMNE
A LA FEmiR-125b ImRNAS EHIE N, EaJUIBREMEQRSMAIER. dik
A &N, miRNAGET BRI &5 B R 5 IR B MR AL oRNA R IR FE R 4 | R R RS EL BE
EHFETHEE. mE, NMEFHEBASHoRNAGIRE &R R o] 104,
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1.4.5 miRNAS siRNARY R[5

i FmiRNA S P U5 1 B9 s IRNAR I T sk ALK BUEA), 8% EDicerM 2 5,
0 B sheeAa il FAB LB, BT CUME CUR T (L2 4 st AN B mH EEK 4.
BRAENIMRE, RTHURERNES FRE, cNMREOTARAZAL: (1)
miRNASK B FRBEMHNAREREREX K E RN ELBNAE F P, MsiRNA—K
k5 FoRNA, $ BT, HRBERERREFINA. (2) miRNANER RS ER L)
BXPMmImE, MsiRNAREZS ISR FRAZE S ERM R LT E
B. (3)E A miRNAZEIRFTAZ FrP=4E— P niRNA :miRNA* 4k, & — P siRNA
&S FREERKERSiRNAZRE, (4) miRNA ZEFEEXRAUBEEYRbE L
BAR T, T AEH A siRNAFFIZR 8 AP,

A Exlensmve compiementanty in B Short complementary segments in 3°-UTK
coding regon or UTR

- k| ) P s ot i

> TR T

B 1.3 microRNA RS
Fig 1.3 mechanism of microRNA fimction

1.5 microRNA RYE ¥ THhEE

miRNA 2B 5¥EnRNA 8937 -UTR BERCXE977 ZORPIT X EEmRNA RO%%
REFHIRITIEE. Lin-24 Flet-27 ERARTFEEHFRENIEH. XA
T EEKEMAREARERESEREURFTHREEIRR.

1.5.1 miRNA ZENHHNER

ESH, miRNA S FEmRNAE 1T e £ Rt LIRAT# R B BiEMSIRIER . B
BRI YmiRNASREFFI T H 2, W ARNAT I BB HESHFTIRE®E. EX,
TR IRE KR PARTRIIE P RR TBantantE B ZEEHE RIS T RiE
S MHE AT T T S A A f9miRNA. Bantam miRNAK 8 3% FF#DHIHid
mRNARI8R 1. HIdZEEEFHR T EESEE T . BantanE LT S fImir-80/82,
iX X PHmir-80K KA B4 RO R T RBP4, iR miRNA TREE W
M sk, MiR-235Hes] EEBHERTEMIIMECKATT %) . HeslZ2—FE
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F1E 5k

AW E-F-EEESH, EREXRMARFRE. BALSARIMiR-23MEIR
SHLHINTZRZ M, BT AR IR AR A fHes 17K 2 KI8T M. (B B8 A T & 5
miR-23R BRI B S UNT2 Al h, Hesl K REAE, EHSBRSKEE
TmiR-23MMA BB /L AINT24E i P & —HEf) . X R BinmiR-237E 80i%KF LI0E]
Hes1 B E Y &i&, EWAM S M. BifKuang AL ZALM, PB4
(ES) F 4w A8Dicer BE M E R dicer 1Bk /G, ESAM K X T - LThEE, R REHKF
SRXBHEEFTINTREE AR PARISRNMEREZER ERMEK. XY
miRNA 25 TES MMk, EL R FRRERMER. HRAERH, MR
miR-375 MIRELMEIEEE S SRS R, HEH A &5 a4
M A Ca” {5 S 3RAF. MWiIRNAI #miR-375M188 4 FMtpnil B, REFEHNABN S
miR-37509 V& A B — 3[4,

H P LU 0 — P 4 45 20 25 40 B B B A AR (adipocyte) gL X B, MB6
{EEmIRNADY F Mg T o4 F REEANnir-14320F, RZHAME
BEFERRM Toir-1430EHE S, 4 SVWesternEDEHE R, BT & HTIH
EUSERKS /BMKIEE (—HES5ARMENS N ER NREER, RAHAMR S
e %EANERZE LRBEYE, BRE ToiRNARRTE T8 E £ 46 21T, B
HEARGEREnr- 43 iZEFHLARIUHNEHETETERE T HE
ERK5/BMK1 38 1 7K S-Sk s BL A5,

1.5.2 miRNAZEH R O/ERB

Y, & ToiRNASmRNA B M2 585, HCRT A oK F60 30 48 9 mi RNA B $ 47
B, BLRIEERY, miRNAREEH EIE FEoRNAK VI E]. EHPmiRNAK ZH R BE
BEHS5HRYLRIERE. MiR-165/ 166 FIMEEHEPHBEPHVPHIFFIR L RER
)i R Ih BE 3R B £ 2%, phb mRNARIX B A L 7E B AH X T BF £ Bphb mRNA - KX
T.BIEFRARRH, B+ EImiRNA AL AT LA 40 i 8 38 A 4t i 434k, 3
BN EMBENES —ENERA®. MiR-167HniR-160R W mILEMKEN
ERFREEMEREX. EREITP, TIRIEAEFEISENZ BHEEBSCFES
YImKInZBE ST S 5k, R REERSERISRE, MMIR-393 FiF
ZEAMEREL. KEHOHEYniRNAZSLFsiRNA | i+ S EEaRNABE R, [F]BF 5 LmiRNA
B AFEREHIENEEA. FAMEFREENFHR KRG T —&
miRNAFR RIS B F A K. FIBFRNALXTHIRT IFONA R R BH —E 6w, 1R
RSP B EELLTE REIniRNA w7 ohaerfE L2 %),

10



B1E &

1.5.3 5 AAEKHHEHXHImiRNA

Bafif R B —EmiRNA Y FRIRZAEEN— ARKRFHHER, LR —tw
2 F G5k B EE, tn#e A % SMN (survival ofmotoneuron) ZE BT SEH =
EEANZ45 ( sp inal-muscular atrophy, SMA)#JREBHIA P KDL, L RSMINE &4
HIFARANE A FGermin3 MiGermind B i MAEEL X EMniRMAF THHE S H Y+,
R EMTTEEEnIRNAS S TR—EKBIRE. X FrniRNAEEEZ RIMEXMEH
FiRE, wEHE M MM (chronic lymphocytic leukemia, CLL) , Zriffs
E13qI4B B A R A E/ S TAKBRX —X M Enir-158L Rmir-164F,
MEMEEEABKREARPERREN, EHAYEBREFERD A nir-15K
mir-163 T TERATR, REE S VesternEI R R R ME F I SRARSEAQ Y
FiEK -2 SniRNA - FHIFRIE K FHEXH, mir-15Mmir-16BEM L E AR
B R R Hmir-143Fmir- 14574 45 8 B 5 P AR IEK FR T AN mir-155
FEILEHEBFHIRER LAM.BincEERAEWER%EFENES SEMAX
miRNAGFET TR SAFMER: OniR-15af8 ST gERCNOT7, EEXEEREE
ZHBNTEMRBHALYP; OniR-15bFIHE AT HERLASS2, XE— M EHE B
WWHEETF; CmiR-1435048 5 0T 2R ING4, B B MZ 0 HIE Fp33ING1bH) R #5145 ;
@miR-1557% 5 0] Bk BeGabl, WA T 5 AMATHEE X OniR-145075 AT H
RCOL3AL, 27 M4 T Rk LR —REEAPY, BEXKEAEE AWAL S
let-THFHIREKFHES FHMHEE T let-7 PREKT, 1 BAHXHE
HEERASEBHRESZ AR, RIFBLEDEEFAEEREEERAS mRNARI3' ik
REBXEEE M let-7T PTHEESMN S, NTTIANlet-THFAREZE T AMNA
Ry BLEIeT8,

1.6 miRNA YR EHRE

1.6.1 miRNARY R E

BYIEEFfmicrorn AR F ER XM EONA ER A, HEZFE
Z8THE—%/Ny FRMAKES, LEFETEMBNE. BAWAH T #HniRNM 5
siRNA R EIEMI /N7 FRNABORNA K BX X 4+ 7F, Ambros & MRNARYFRIXFIA
FEE A R TmiRNA HI 750251 MiRNABD R A HI BARAE 0 ¢ 1. S FNorthern
FT T e R )~ 22nt FIRNAE A . 2. /b 4 FRNAKS M cDNAST FE P E 3K
B~22ntfFY), XEFHRSERAFFBTRITA. MiRNARYA FLHYH) B br ik

11



£1E K&

F:1. HERkEHE BEP— 2B SHniRNAFY], RAEXAFRIKE H,
PSRN R, L H R KPR, 2. miRNAFFZ R K — 4 45 ¥ ey
HEF#E ERER T, 3. 6EDicer BINRERE, A AR E. —BEH
& LR R IESE A fE R 2 — AN B BImiRNA.

1.6.2 miRNARY #®r 2%

FEXTmiRNAAY 42 B, — AR R AEniREY S B M— MR AR F (miR-1 , miR-2
%) HmEniRNAMEEERAX=ZAFEERR, X5, PRIXAEFTERE, RE
EEBEIEAMGET (MK RBDRRF K1, KBROLEIFRIHMIRSE6) . A
FA4pFe, HAMnIRNFEHARNET. IRA—IMEEALRFFRARHERE, B
LAETFEHFEN— NS G F, R Ani RNAZEHE S #mi R-652 R i)
3/miRNA , W43 31i2 miR-6-1 , miR-6-2 , miR-6-30%,

1.7 microRNA BYTRR A X

1.7.1 microRNABGILRNALR ¥ %

H 6, ¥tmicroRNATRIXHIE & MR £ BEMX R LA FPCRA ERIARTT &, Xt
HO R ERIRE, WE BT &% € AR R YR T A MR EIECRIEH
i fmicroRNARE R, BB IR EEERERIEE R e AR REImRE R FT
B e g FRURLI, H RN R AR EZERF M microRNART R i#

1.7.1.1 NorthernZ%Z

NorthernZ¥3Z ymicroRNART IR T M{EMm AT LM & & T o 7EN
KA R EnicroRNAG T BB RIX, RIEB WA . i%B AT LU #IE D5ug
S RNA miRNABS K . Sempereii@iidNorthernZe M4 X AR 119 miRNA
EEMRAM TR, ROE —LRALZHRERE, FERREARELF
REBFR—H, MAASInI RNARIFE T 2 15 90X 2 5 142 5T (L A5 19,

1.7.1.2 RRIH3

SR F 22 5 A F Rk BlmiRNA, T B LR R 7R imi RNASRIX T R, & T #¥miRNA
W ERIAEE S ERFE. ATLUESER T E. o LURE B BRI S

12
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X, FREMOEMCZRTOTURMAR., Big, ALVH, BRSAEEAEEE
1] B o i RNAZK 160,

1.7.1.3 miRNARA NS K

XFHEARRAEHFICEMERFY LB 7. ERG A HEED
5, FHmiRNAS B RS S R MniRNARIK I . B O8RS A L miRNA
EAXMEFEF, TLUERBI T RERPHEEMBOnRNREKT. BE
miRNAZRTE #05 K R G847 B AN mi RNAFR R K . ANEE ST K A itJmi RNAISY,

1.7.1.4 BTERERPSHEAR

microRNARIRIL BT LK —HE T BRI iR IMHETHAEZZH
FHiEEERERE, TAREERS, ¥ BRI T50ng 8 RNAKER F
f#3/PRNA, R B BNorthern¥AZ 10045, 1 BE ol LAZEA— M ERIC S RN
% A ARNAFOK BIRNAKE ST,

1.7.2 microRNARGFT L HRNALH £ 53

EYEREFEEKEEAF YD, HEAFMIRNA BFRANFFIE
BHURGANZREHAFTHLARNRATHEX —BEELBARFEEPEE
FHImiRNA BH. ZFZERELRREEAF RS EEDERERGECHTR
HHPHTHEFZL, RIBFRENSEFHITRNG ZHE0MM, FHSEG
FIEiEmiRNA 5 O 28T LK% ERIiRNA 4 T ITHE B 20T, B e % Fh
miRNA 7 RE B, BalEF LR S REFUASTENST TAR
miRseeker fiMiRscan , SiIECATREEEAERAREEEMRA 2, BE
MATERAFEDIYFREERN . BN LTACERNEEHETREN
miRNAZE BB 3 83 T L R E L . i FmiRseeker fiMiRscanf) i R ik, EMNERTF
AZEniRNAERHF IR BT ZHZEREEA TFCERERAR TR, /ALK
SERRFI DR X ALK 77, T i Faoi RNAGT KB ET B4, St EH AT
EHEEEFT —woGENE. TUB i AZHLRE[AENI T ELR T ES
& EH, FRniRNAK K E 2 LA R BOR KIS,

1.8 KiEXHTMREMEREX
45 RNA EEFAEMEAT ZHE, ENEERREBENES RN

13



B1E 4k

HEXEFEEFEEEMNLEYE, Bit, 7EEEFNIESRD RNA HEHEIRER
6l RNA AF¥HANERGE. AR EFHAENEEISESEHSS
microRNA §— &30 73 HECH BIEE 51l XL 7F B microRNA #4675 7 i kg
BPHEFTR ZERECNESYMEIMMERZEELEEBREIAS.
microRNA ["Z FETFREBZADHARTP, EETELC, REREtEE. s
BEMNESHE4EVABEREBEERR Y, R—XEBHENLYERTREE
ER NEBRIREDF. —RIFH microRNA IR E L NEERHE, BATE
R FEYEMBHEKERLZ —. microRNA B3R F 8 B F i Fik B LA
REETHHHAATFE. ZWBRHFRIEAMNMSZRKE, 0 Smith&Steitz &
Nature 2254 Frif: “mictoRNA A%” 3|8 T T4 YRR A ESD.

REEFABRERERKFSASHAERKFELE AL, TARKAFR
BERRYECARBHEM ] ERAE B, XA A AREAEFRIRE T RIFHES,
B 5 5 1A% H ) microRNA HHF EH EEMNR LB E T4,

Fit, AR XKAEVER O EEMNEFAF TR E E microRNA 4+ F
CA R B IR REFR ), [EIRY R 48 5 BT microRNA MEEANER.
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B2E HEEHE

F2% BER*

2.1 8

2.1.1 ERMNEE

1) GenBank HI3:TUREIEFE nr FRIETFFIF B HIEE dbEST
(http://www.ncbi.nlm.nih.gov);

2) %/ RNA 3R microRNA Database
(http://microrna.sanger ac.uk/cgi-bin/sequences/browse.pl):

3) RIEFEAKIEE UCSC database (http://genome.ucsc.edw):

4) Ensembl ¥IEFE Ensembl database (http:/www.ensembl.org/index.html)

5) BR3P IEBEX BIEE UTResource
(hitp://www.ba.ith.car. it UTR/UTRHome.html);

6) Geneontology %4 FE GO database (http://www.geneontology.org/);

7> NCBI FH FHE %

Chttp://www.ncbi.nlm.nib.gov/entrez/query.fegi?db=Protein ) .

2.1.2 iR RE R
FHE~EHHAM— 9% (chow chow)

2.1.3 FENENLE

9600 % PCR {X: PE A 7]

PTC-225 B PCR {¥: MJ 27

ZEL BOC XR BB R 5E: BIORAD A 7]

Mill-Q Bioce! #B4i/K3%: X H Millipore 24 7]
TGL-16G B4 &R ALYl LBEXFRFENSE]
DY-A BBERFHEKD: EamA—8E88

DYYIN 31C BURAERE /K P e ikrl: bt A—QR
MS1 BiRikE S %E: BE KA AH

SW-CJ-2FD B3 TR : HTHEBALXRLF
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F2E ST

2.2 Bk
2.2.1 microRNARYH WA 447

2.2.1.1 microRNAR B ZAKNIEEH

1) HELEMA microRNA BREBBFFIAMTFS, HA Blat EF
(http://genome.ucsc.edw/cgi-bin/hgBlat)"V 4y M $i 5 B 41 $3% Be . Ik B a7 hERY
microRNA & H;

2) 7E Blat LT R AEIR FIAHN 9 microRNA RERHER T, S¥rixEEaE)
AR EZYRHPETAERE, LUE— LW E microRNA FES T

3) MAESZH mfold BF (hup://www.bioinfo.rpi.edwapplications/mfold/
old/maN" 3T L X B EIHIFEF), HEFHE T EHB microRNA FIRELZH
FHAE;

4) WUI{FE A microRNA EEEHEEAMNFHFF, BIXKHEIT Blasm

(http://www.ncbi.nlm.nih.gov/blast) tEXt, HWEHEEEHAMME.

2.2.1.2 #FhmicroRNAZ B &S T M

1> M UCSC EEFEDP FTEAMBMNERA L EH, HRABFLEST 80%H
FFHIB RNAz 2P 3E1T RNA 47 T .

2) ¥ TFRFIH RNA 4 F IR 5 KB mfold BFE#— P HiA.

3) H{EE M ®) microRNA EEEREE ARFFFI, BXHET Blasn X,
HWEREERAMMVE.

2.2.1.3 microRNARI R R 4H 40 9 4

1)McPromoter MM:IT #2 (™! (http://genes.mit.edw/McPromoter.html). Promoter
Prediction 2.0 (http://www.cbs.dtu.dk/services/Promoter/). NNPP*)(neural
network promoter prediction) (http://www.fruitfly.org/seq_tools/promoter.

htmh) A T B3 F 51 53 e i

2.2.1.4 microRNARYE{L 947

1) VEEEMA microRNA BEEBRBRFII AT FI, EEAIENDDFHPT
HHRIEY;
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F2E MRSTHE

2) ¥ AN B microRNA B¥EF%I R Clustal W 347 H 34,
3) FH SplitTree! "l 1T R G LB 247 .

2.2.1.5 microRNARE R FFI MM

1) AR BIRET 800 37 FEMFX (3’ -UTR) iR

2) # 3’ -UTR F15IAY microRNA ¥iEH A niRanda B #ITEEFIHR
;i

3) FiA GO BIEEA T RAT microRNA BRFEFIHHIT ShBE 432K,

2.2.2 FFFRERNAIE R (ANE)

2.2.2.1 BANHH

B 1) TES ¥#HALH:
10 m mol/L Tris-HCl pH 7.5
10 m mol/L EDTA
0. 5% SDS
2) 2M NaAC, pH 4.0
3) KEMEER
4) &b RS (49: D
5) 3M NaAC , pH 5.2
6) RHAE
7 kKB
8) T05LK¥
H . YR GEHEAREANEBRABRERREEA

2.2.2.2 XREY

1) BEEHAFBANBERASE, E—PRFABANET T KET HKGEH®

B, BEDE, FAEHIMAREUGETHAL L FAERS. BEAERY

50ml KETHELERNER, YUEAESRNKRE, EABLED, K

WEE, FTREFBENHBAREENFH 4.4 g F14. 3.

2) MEXELESAFMA Oml TES #&F# M Inl R, HiRERSRUGE
BH 1085, T65° CKRKBPRA—IIE, HAHARKEEFRERT.

3) IKBIRE 59%. 4° C 12000r/min B0 10 24,

17



£2E MBI

4 RBERRBRLEETHEX 50ml KETHKRELESD, B% 12.50l, AE
P MASERRMEE, ®B5. 4° C 12000r/min L 15 4.

5) B EEZFHR 50ml KB T HKESLEP, B8F 11.5nl, MEPRIAE
ERRIEGIERY, RS, 4° C 12000r/min & 15 43464,

6) M EFEZ—X 50ml K& TWKEBOED, 4N 20nl, AEFMAZE
FENELER, B, 4° C 12000r/min B0 10 4.

7) W EEZERE TR L. 5ml HMELE, BE 700ul, #24%. AEEPM
AZFERHEER, B5, 4° C 12000r/min B4 10 48,

8) M EEZKETH L oml HELE, BB 700pl, %19 F. m&EHN
AZERMES, B3, 4° C 12000r/min B.L 10 34,

9 B EFEXRETH L 5ml PELE, BE 40061, 326 F. AEERM
A40u ] BERRHN (PHS5.3) LI 1000 n 1 KA RITTK ZBE. YK LR 90 48h.

10) 4° C 12000r/min B4 10 435k,

1) FELEE NEEKAR 70%Z8FREZTFHiLE. 4° C 12000r/min
B0 5 4,

12)  {iERXKZEBLE. BT,

13) B —3TmA 20u 1 DEPC A:¥EH) 3 RAKBM, ATHK: H{R 25 WA
400n 1 EKZEEF—20° CREEH.

2.2.2.3 FARTTASEE SRS i k48 BRNA

# #M: (1) 10XMOPS:

MOPS 4, 18g
3M NaAC (pH 5.2) 1. 66ml
K# 0.5M EDTA (pH 8.0) 2ml
MRE3d HO = 100ml

% MOPS finK # 3DH,0 % 80ml, il pH 7.0, H 5 NaAC, EDTA BR&idiE
&, MXEE 3d 0 EEZE 100ml, #FHREF.

(2) Loading Buffer :

Hi 50%
EDTA (pH 8.0) ImM
—HREH 5%

&R 0. 25%

18



F28 MG

BB &

AL B RERE 0. 6g F—i&/3 00/ MEF, MO 43.5ml KE 3d H20, Fl3imEE
BHERAMBIAZRER, BEEHHEEN, SRAHZE60 C. MEARTM
A 10XMOPS 5ml, F'E§ 1.5ml, BYGEEK, HEEIGEENM.
ALK B Pl & HX 30 ml 10XMOPS MRAE] 270 ml KB 3d H20 ., B4,

il % A3k A RNA B fh:
RNA 5 ul
10 X MOPS 1.26 pl
HE (37%) 2.25 ul
Formamide (N, N-— R H®E) 6.25 ul
EB(0.5pn g/ 1) 0.5 nl

B’BEJS, 55° CBHE 15 98h. MASu 1 6XHEYE FHEMNK, BT LE.
ik, Bik&t: 80V, £y 30 4rih.
vE: MOPS % 3- (N-HBBL) RiEM

2.2.3 XEHMAONARYIEEN (BEEEERE)

2.2.3.1 X

D RBEZErP#E 0. Imol/L Tis-HC1 (pH 8.0) . 5mmol/L EDTA . 1%SDS
2)  2.5mol/L NaCl

3 ﬁ.ﬂf' ﬁ‘ﬂtﬁ=24= 1

4) 95%Z.E%

5 T0%Z8%

6) 5Smol/L BERE®

7) TE 10mmol/L EDTA (pH 8.0)

2.2.3.2 RSN

1) BFEMAFRARRPER, WE—MIERARETRKE T HKETE
o, RGBS, H AN BB DR E T A 2R A T R A B — 3 50m)
RKETHHROERRES, SHURABRBERRG, EAZLESD, BRI
EE, TEVEMFHALSEEN 2. 28.

2) REOCERMA 5ol FMBEME, KEATYH 500 1 2. 5mol/L NaCl.
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B8 MHELTTE

3) ARERGHRLUEERS 2 7.

4) LL 12000r/min B 5 b,

5) FABMERE FiE 4nl 5 —% 50m] K@ T HELEF, A 4ml Tris iy
XK, 8BS, 12000r/min B 5 4r8b.

6) BUAXKETH L. 5ol AELE, RREFZEEP, HP—F7000l, 7%
600ul. MEETMAS EHEZEERE Tris BOXE, B85, 12000r/min
B 5 ek,

7) BROAXKETH L.oml DELE, R EEFEZES, 88500 pl. A&
EPMA 500 ul Tris MFER), B, 12000r/min B5.L 5 53-8

8 WMMF K& TH 1.6ml IELE, RRLFZESP, BF 550 pl. AFE
AN 550 ul ®H: B (24: 1), B, 12000r/min .0 5 98k,

9) MMUZKETH L. 5ml NELE, R FEZEES, B8 400u 1. AEES
BN 800p1 KZ®E, K EHE 40 58

10) FEHT 12000r/min &L 8 5 EFITIE DNA.

11) HFELiE, B %ZBEERRERRK.

12) mHSPHFEZDNA A 30u 1 TE EMRERITE, HF—20° CEE.
8 53 5F B DNA A 300 1 TE B M ITIE, FHFMA 25 u 1 RNase,
BT 37° CAKBP 5 Eh.

13) @EFEEFMA 300 p1 5 mol/L BEREF 600 p1 Tris MR, B
A1, 12000r/min B.00 5 48,

14) BEXXKETR LS MELE, BRREEFEZEES, 8F 30001, @&
S MAEEBRNEY: B (24: 1), &5, 12000r/min B0 5 58

15) HERAIXKETH L ME0E, RNEEZED, 5525081, [
EHIMA 500 vl LAKZE, KERE 40 74,

16)  ZE&T 12000r/min B4 8 S 8HILE DNA.

17) HELiE, R 10%ZBEERTTERRK.

18) EET/E, %A 2001 TE 2B ARIUE.

19)  H1& 1%EI BRI E DNA BEG, R 0. 2g ZAREE T — ik /d R bst, m
A 20ml KB 3d H20, ABBEERAERAMEYr AERER, EXZHHEE
B, FEANZE60° C. WEHEEFMA 400 ul 50XTAE B, BIGHEE.
EEASGEESM.

20)  HI&FBIKAI DNA BES: 3 1 DNA BES+2 nl 6XERZ FREZEm,
‘LR, Bk, BKEMH4: 80V, 430 ok,
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F2E MESHTE

2. 2. 4 RNAFR#YDNARY G R

1) Bt —3Z RNA, FE£Z 8, BT/EMmA 20 u 1l DEPC &3y 3d K, 1 RNA &
RENEL RN EREREERNAES 0]l mAHEY, FTESERAB IO I,
2) [EERMmALL TR

# 2.1 DNAEifR
A M H B
2 RNA 30nl (9500 g
10X DNase 1 Buffer 0ul
DNase I (5U/mn1) 10n1l
DEPC &b E K 5011

3) 2100 unl

4) % LiRiAFERS, 37CHRE 40min.

5) BERTE AL, M 4001 1 DEPC 3K, BS.

6) MMA 500n1 KEFE), 85, 4°C 12000 r/min  ZA» 10min.

7) M EFHE—F 1.5 ml KETHKEHLESD, #8RN 46001, MAZHE
FKBM®, B, 4°C 12000 r/min B 10min.

8) BRI EEFT—R 1.5 ml K@ THKEZLED, KK 40001, MAFE
HA AR, B, 4T 12000 r/min B 10min,

9) M EEE— 1.5 ml K& T HIKEHLLEHD, &N 350u 1, MAFHEF
FE A, B, 4T 12000 r/min B4 10min,

10) EEREIFEZEXETH Lonl AMELE FE25v 1,108 MA2.501
BEEREN, AMA TS vl EKZE, KIBE 90 78,

11) 4 °C 13000 r/min B4 30min.

12)  FKAR 15%ZBEHERITIE, 4 °C 13000 r/min B4 30min,

13) EH I5%28EE LK.

14)  TAZRHE 1K, TEARTER. 8t RT REH.

2.2.5 RNABIERE R B

1) 7 DNase | e EH0RAE (RT BHMHAKEE) PHWALLTRAN:
# 2.2 RNA TR R IV

& RT(MZE RT(—)¥
DEPC 427K 12n1 131
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F28E MRS

B X 1635 % 85 Buffer 4ul 4ul
10 mM dNTPs(F 10 mM) 1u1l 1l
514 (0.2png/p 1) 2ul 2ul

it: @ RTEH 19ul, RT(—)EH 2001,
@ %A 12u 188 1311 DEPC AL3/K, {545 RNA ESER, &
EmMAEMBRAR.
® FTHBIWHFES): PnlF: 5 -TgAgeTAgTAgeTTgTgTg-3’
PnlR: 5’ -gAAggCAgTAgeTTgTATAg-3’

2) ¥ LRAMES, 66°CEH smin, WINEL. KEEA.
3 FERTMEFMA 1]l M-MLVE, RTCO)EPAINE.
4) 42°C3Efd 1 AT,

5) T0CRE 10 85, K EES.

6 PCREEEH~HERE

() B34 PCRE, 4 H#x8 PCR(T). PCR(-) I PCR(+) . TEIX 3/ PCREF 4+
FIOA LR .

#£2.3 (R
=80 PCR(T) * PCR(—)* PCR(+)*.
10XEx Tag Buffer (Mg” 5ul 5ul 5ul
free)
25mM Mg* 4p1l 4p1 4p1l
dNTPs (& 10mM) lpl ipl lpl
PnlF 31¥1(10u M) ipl lpl 1pl
PnlR 3|41 (10 1 M) 1ul 1ul 1pl
TaKaRa Ex Taq 0.25u1 0.25n1 0.25n1
Template RI(T) B =8 RT(—)EFYH £ 4 DNA
1p1l inl 0.3ul (FKE

% 70ng)
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3dH,0 37ul 37wl 37.7un 1
(2) #EHBH

94C  4min

94°C  30se

50C 3039} 30cycles

74C  Imin

74°'C  5min
(3) PCR =¥IRIEE

OI%BERL ] % -

FROX 0. 6g TRASEE F —it® MEK P, A 20ml A 20ml KB 3d H20, R
BEHERRBRAMBIAESER, EXHEWEY, ERAHE60° C. MBHR
HimA 400 pl S50XTAE B, BEEHEK. FEMEESA.

@i HE S &

5u IPCR =Hp+2u 16X EM = EREWH, B LH, Bk, skt
80V, #4730 2%,

EXFHIK PCR ATHRIKRAE, RHAEATIMADERSA DNA HHEH, BT
EREFE. TRET PR RNEE, Bi#T—IKPCR.

(4) B 24 PCR &, 4848 PCR(T). PCR(-). ZEiX 2 4 PCR &1 43 SMA LA
Tk

#£2.3PREMN

Wl PCR(T) * PCR(—)*
10XEx Taq Buffer (Mg” 5n1l 5ul
free)

25mM Mg”* 4p1] 4p1l
dNTPs (& 10mM) Ipl lpl
PnlF 547 (10 » M) lul 1pl
PnlR 5|#7 (100 W) 1pl 1ul

TaKaRa Ex Taq 0.25p1 0.2511

23
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Template RT(T) =% RT(—)EF~Y
1ul 1ul
3dH.0 37p1l 37ul
G)EASH
94°C dmin
94C  30sec
48°C  30sec }30cycles
74°C Imin
74°C  bmin

(6) PCR=YS%E

Bl 3%AIEERE X PCR =it T M. 5u IPCR =H+2u 1 6 X RE X EHEE
M, BRILEE.

FEXT LR PCR #HTHRIKRMIE, KRBT EBHBELW.
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F3E ZR

3.1 300 4 SIiB microRNA EE R A IR

B &, £ miRbase HIEFES R 6 %) microRNA 7T # % & ok, TiRE

SYERFFETRAERAPNIZESR 900 B 1900 4 microRNA #F. Hi¥
AR EA microRNA 4+ F K& BB LR FEH IS microRNA KR, HA1H
HENFERIT UCSC RRAFIEEP M EEARIEERNREIFIHRES
BEE, BT 300 5 A microRNA F#EH] microRNA EH (RE 3.1). £FFH
EYRLH RIBIE B S E AR microRNA @2 RN SE LS ARYHP S
B LiEfaan. TEMEEAS microRNA HIEFHEFEBEAEEA TR
microRNA BIBFMFR a5 WM. hR R RIMRRY, By 2sE=
A F 8 BT microRNA Z#RAT. [F—YF A F— microRNA 1 £ H NEE G N
+1, 2, 3%%RTF: F—YHRETHE—FKEN microRNA X5 a b, c EX

5o
%3.1 5 A microRNA BB S F
Table3.1 Dog homologues of human microRNA
AR EHAME RAFT4Y Wi EN
let-7a-1 chr10:23089154-23089175 tgaggtagtaggtigtatagtt  70kb downstream of peroxisome
proliferator activated receptor
let-7a-2 chr5:15057802-15057823  tgaggtaglaggttgtatagtt 445kb upstream of
sortilin-related receptor
let-7b chr10:23088234-23088255 1gaggtagtagetigtetgett  70kb downstream of peroxisome
proliferator activated receptor
let-7c chr31:16269069-16269090 tgaggtagtagetigtateott  570kb downstream of Ubiguitin
carboxyl-terminal hydrolase
let-7d chr1:100971005-10097102  agaggtagtaggttgcatagt 42kb upstream of protein
5 tyrosine phosphatase domain
let-Te chr1:108280903-10828092 tgaggtaggaggtigtatagt 8.5kb downstream of
3 hypothetical protein XP_863434
let-7€-1 chr1:100972892-10097291 tgaggtagtagattgtatagtt 40kb upstream of protein
3 tyrosine phosphatase domain
let-7{-2 chrX:45224906-45224927  tgaggtagtagattgtatagtt Intron 24 of HECT, UBA and
WWE domain(anti-sense)
let-7Tg chr20:40496653-40496673 tgaggtagtagittgtacagt Intron 2 of twinfilin-like

25
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miR-1-1
miR-1-2
miR-7-1
miR-7-2
miR-7-3
miR-9-1
miR-9-2
miR-9-3
miR-10a
miR-10b
miR-15a

miR-15b
miR-16-1

miR-16-2
miR-17-3p
miR-17-5p-
1
miR-17-5p-
2

miR-18a
miR-18b
miR-19a
miR-19b-1
miR-19b-2
miR-20a
miR-20b

miR-20c-1

miR-20¢-2

chr24:49527584-49527604

chr7:69255574-69255594

chr1:78565664-78565685
chr20:57938098-57938119
chr3:54663965-54663986

chr3:22881834-22881856
¢hr3:55272222-55272244
chr7:44477956-44477978
chr9:28168946-28168968
chr36:22985951-22985972

chr22:4786470-4786491

chr34:29469909-29469930
chr22:4786610-4786631

chr34:29470053-29470074
chr22:45426549-45426568
chr22:45426512-45426535
chrX:107958258-1079582
79
chr22:45426650-45426671
chrX:107958092-1079581
13
chr22:45426832-45426854
chr22:45427134-45427156
chrX:107957666-1079576
88
chr22:45426961-45426983
chrX:107957837-1079578
59

chr22:45426513-45426534

chrX:107958258-1079582

iggaatgtaaagaagtatgta

iggantgtaaagaagiatgta

tggangactagtgatitigti
tggasgactagtgatitigtte
tggangactagtgatitigttg

tetggttatctagetgtatga
tctitggttatctagetgtatga
tettiggitatctagetgtatga
taccctgtagatcegaattigtg
taccctgtagaaccgaatiigt

lagcageacataatggiitgte

tagcagcacatcatggittaca
tagcagcacgtaaatattggce
g
tagcagcacgtaaatattggc
g
actgcagtgaaggcacttgt

casagtpctiacagtgcagpt
agt
aasagtgcttacagtgcagpt
agce
taaggtgcatctagigeagata

taaggtgcatctagigeagata

tgtgcaaatctatgcaaaactg
a
tgtgcaaatccatgcaaaactg
a
tgtgcaaatccatgcaaaactg
a
taaagtgcttatagtgcaggta
g
caaagigctcacagtigcaggt
ag
aaagtgcttacagtgcaggta
£
aaagtgcttacagtgcaggta

26

8.9kb downstream of
LOC612405
Intron 9 of
LOC490521(anti-sense)

Intron 16 of HNRPK gene(sense)
18kb downstream of LOC485032

1.9kb downstream of
LOC4790356

53kb downstream of LOC479155
37kb downstream of LOC479040

29kb upstream of RHBG

Intron 4 of homeo box B4(sense)
Intron 1 of Homeobox protein

Hox-D4
31kb upstream of potassium
channel regulator
Intron 3 of hCAP-C(sense)

23kb upstream of potassium
channel regulator

Intron 3 of hCAP-C(sense)

Intron 2 of Glypican-5
precursor(sense)
Intron 2 of Glypican-5
precursor(sense)

54kb upstream of hypothetical

protein XP_863430
Intron 2 of Glypican-5
precursor{sense)

54kb upstream of hypothetical

protein XP_863430
Intron 2 of Glypican-5
precursor(sense)
Intron 2 of Glypican-5
precursor{sense)

55kb upstream of hypothetical

protein XP_863430
Intron 2 of Glypican-5
precursor(sense)
58kb downstream of nicalin

Intron 2 of Glypican-5
precursor(sense)

54kb upstream of hypothetical
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miR-21

miR-22

miR-23a

miR-23b

miR-24-1

miR-24-2

" miR-25

miR-26a
miR-26b

miR-27a

miR-27b

miR-28
miR-2%
miR-29b-1
miR-29b-2
miR-29¢-1
miR-29c-2
miR-30a-3p
miR-30a-5p
-1
miR-30a-5p

2
miR-30b

79

¢hr9:37662765-37662786

chr9:49177554-49177575

chr20:51621784-51621804

chr1:74734972-74734992

chri:74734230-74734251

chr20:51622139-51622160

chr6:12505782-12505803

chr23:10757556-10757576
chr37:28054020-28054041

chr20:51622012-51622032

chrl1:74734738-74734758

chr34:23981810-23981831

chr14:9137232-9137252

chr14:9136849-9136871

chr7:9606851-9606873

chr7:9542985-9543004

chr7:9606314-9606333

chr15:5287188-5287209

chr12:36783527-36783548

chr15:5287230-5287251

g
tagcttatcagactgatgttga

aagctgecagttgaagaactg
1
atcacattgccagggatttce
atcacattgccagggattace
tggctcagticageaggaaca
g
tggctcagticagcagpaaca
4

catigcactigictcggtciga

ttcaagtaatccaggatagge
ttcaagtaaticaggataggtt

ticacagtggctaagticege
ticacagtggctaagtictge
aaggagctcacagtctattga
g
tagcaccatctgaaatcggtt

tagcaccatttgaaatcagtgtt

tagcaccatttgaaatcagtgtt

tagcaccatttgaaatcppt

tagcaccatitgaaatcggt

ctttcagtegeatgtttacage

tgtaaacatcctcgactggaag

tgtaaacatcctegactggaag

protein XP_863430
1.3kb downstream of

LOC491120

1.4kb upstream of CG6734-PA

4kb downstream of Zinc finger
SWIM domain
1.5kb upstream of
Aminopeptidase O (AP-0O)

isoform 2

2.2kb upstream of
Aminopeptidase O (AP-Q)

isoform 2

3.7kb upstream of Zinc finger
SWIM domain
Intron 13 of DNA replication
licensing factor MCM7{sense)
Intron 6 of CTDSP-like(sense)
Intron 3 of carboxy-terminal
domain(sense)
3.8kb downstream of Zinc finger
SWIM domain
1.7kb upstream of
Aminopeptidase O (AP-0)

isoform 2

Intron 4 of LIM domain (sense)

104kb upstream of Kruppel-like

factor 14

104kb upstream of Kruppel-like

factor 14

8.2kb downstream of membrane
cofactor protein
25kb downstream of membrane
cofactor protein
1.3kb downstream of membrane
cofactor protein
Intron 5 of nuclear transcription
factor Y(sense)
93kb downstream of opioid
growth factor receptor-like 1
Intron 5 of nuclear transcription
factor Y(sense)

chr13:33940974-33940995  tgtaaacatcctacactcaget  255kb downstream of Zinc finger
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protein 406 isoform 6

miR-30c chr15:5283970-5283992 tgtaaacatcctacactctcag  Intron 5 of nuclear transcription
c factor Y(sense)
miR-30d chr13:33945242-33945263 tgtasacatcccegactggaa  259kb downstream of Zinc finger
g protein 406 isoform 6
miR-30e-3p  chr12:36783486-36783507 ctttcagtcggatgtitgeage 93kb downstream of opioid
growth factor receptor-like 1
miR-31 chr11:43934452-43934472 ggcaagatgetggcatagetg  40kb downstream of interferon,
alpha 7
miR-32 chr11:67224721-67224741 tattgcacattactaagtige Intron 4 of
CG2698-PA(anti-sense)
miR-33 chr10:26520455-26520520 ptgcaugtagttgcattg Intron 3 of stero! regulatory
element-binding  transcription
factor 2
miR-34a chr5:65484449-65484471  tggcagtgtcttagetggttgtt Intron 4 of G protein-coupled
receptor 157(anti-sense)
miR-34b chr5:24567618-24567640  taggcagtgtaattagetgart  14kb upstream of BTG4 protein
g
miR-34c chr5:24567022-24567044  aggcagtgtagttagetgattg  15kb upstream of BTG4 protein
c
miR-92 chr22:45427250-45427270 tatigcacttgtcceggectg Intron 2 of Glypican-5 precursor
miR-93 chr6:12505533-12505554  aaagtgctgiicgtgcaggtag Intron 13 of DNA replication
licensing factor MCM?7
miR-95 chr3:62686242-62686263  ticaacgggtatitattgagca  Intron 15 of Actin-binding LIM
protein 2
miR-96 chr14:10022628-10022649 titggcactagcacattittge 18kb upstream of Nuclear
respiratory factor-1
miR-98 chrX:45224071-45224092  tgaggtagtaagttgtategtt Intron 24 of HECT, UBA and
WWE domain
miR-99a-1 chr31:16268329-16268350 aacccgtagatccgatetigtg  569kb downstream of Ubiquitin
carboxyl-terminal hydrolase
miR-99a-2  chr5:15052369-15052390  aaccegtagatccgatettgty 450kb upstream of
sortilin-related recepto
miR-99b chr]:108281080-10828110 cacccgtagaaccgaccttge 8.1kb downstream of
1 g hypothetical protein XP_863434
miR-100-1  chr31:16268329-16268350 aacccgtagatcegatettgtg  569kb downstream of Ubigquitin
carboxyl-terminal hydrolase
miR-100-2  chr5:15052369-15052390  aacccgtagatecgatetigtg 450kb upstream of
sortilin-related recepto
miR-101 chr5:48186773-48186794  tacagtactgtgataacigaag 14.7kb upstream of ribosomal
protein L31
miR-103-1  chr24:20465778-20465800 agcagcattgtacagggctat Intron 2 of Pantothenate kinase
ga 2(anti-sense)
miR-103-2  chr4:46381059-4638108!  agcagcattgtacagggctat intron 5 of pantothenate kinase

28



BIE ZX

miR-105

miR-106a-1

miR-106a-2

miR-106a-3

miR-106b

miR-107

miR-122a

miR-124a-1

miR-124a-2

miR-124a-3

miR-125a

miR-125b-1

miR-125b-2

miR-126

miR-127

miR-128a

miR-128b

miR-129

miR-130a

miR-130b

chrX:123446917-1234469
36

chr22:45426962-45426983

chrX:107957837-1079578

58

chrX:107958257-1079582

80

chr6:12505310-12505330

chr28:7482406-7482428

chr1:20601591-20601613

chr24:49963196-49963217

chr25:31177068-31177089

chr29:17267181-17267202

chr1:108280427-10828044

9

chr31:16314527-16314548

chr5:15102672-15102693

chr9:52212253-52212273

chr8:72147709-72147730

chr23:8837778-8837798

chr23:8837778-8837799

chr18:29172954-29172974

chr18:41608990-41609011

chr26:33989004-33989025

ga 3(anti-sense)
tcaaatgctcagactcetgt 23.5kb downstream of
gamma-aminobutyric acid A
receptor
taaagtgcttatagtgcaggta Intron 2 of Glypican-5
g precursor(sense)
aaagtgcttatagtgcagptag  54kb upstream of hypothetical
protein XP_863430
aaagtgcttatagtgcaggtag  54kb upstream of hypothetical
¢ protein XP_863430
taaagtgctgacagtgcagat Intron 13 of DNA replication
licensing factor MCM7(sense)
agcagcattgtacagggctat Intron 2 of pantothenate kinase
ca 1(anti-sense)
tggagtotgacaatggtotiigt 30kb downstream of heart
alpha-kinase
ttaaggcacgeggtgaatgee 5.6kb downstream of
a hypothetical protein XP_863655
ttaaggcacgeggtgaatgee  Intron 3 of hypothetical protein
a XP_855676
ftaaggcacgcggtgaatgee i 64kb upstream of basic
a helix-loop-helix domain
tecctgagacectttaaceigt 8.1kb downstream of
g hypothetical protein XP_863434
tecctgagaccetaactigiga 586kb upstream of eukaryotic
translation elongation factor
tecctgagacectaactigtga 400kb upstream of
sortilin-related receptor
fcgtaccgtgagtaataatge Intron 3 of

EGF-like-domain(anti-sense)
tcggatcegtetgagetigget retrotransposor-like 1(anti-sense)
tcacagtgaaccggtctcitt intron 18 of cyclic

AMP-regulated
phosphoprotein(sense)
tcacagtgaaccggictettic Intron 18 of cyclic
AMP-regulated
phosphoprotein(sense)
cittttgcgatctgggcttge 50kb upstream of
tetratricopeptide repeat domain
17
cagtgcaatgttaaaagggea  3.3kb downstream of yippee-like
t 4
cagtgcaatgatgaaagggca  3.6kb downstream of Stromal
t cell-derived factor 2-like protein
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miR-132

miR-133a-1
miR-133a-2
miR-133b
miR-134
miR-135a-1

miR-135a-2
miR-135b

miR-136
miR-137
miR-138

miR-139

mir-140

miR-141-1

miR-141-2

miR-142-3p

miR-142-5p

miR-143

miR-144

miR-145

miR-146a
miR-146b

chr9:49478540-49478561

chr24:49537020-49537041
chr7:69258694-69258715
chrlUn:73267767-7326778
6
chr8:72326236-72326256

chr15:40191812-40191834

chr20:40457412-40457434
chr38:4926466-4926487

chr8:72149348-72149370
chr6:54695709-54695730
chr23:5229083-5229167

chr21:28601506-28601573

chr5:82820552-82820572

chr27:41110053-41110074

chr5:59370309-59370329

chr9:36300840-36300862

chr9:36300879-36300898

chrd:62738116-62738136

chr9:46356702-46356723

chr4:62736758-62736781

chr4:53451772-53451793
chr28:17941066-17941087

1 precursor
taacagtctacagccatggicg 5.9kb upstream of
Hypermethylated in cancer |
protein
ttggtceccticaaccagetgt 2kb donstream of hypothetical
protein LOC612405
tiggtccecticaaccagetgt  Intron 9 of mindbomb homolog
1{anti-sense)
tiggtccecticaaccaget unknown
tgigactggitgaccagagey 2kb downstream of
retrotransposon-like 1
tatggcttittattectatgtga  18kb downstream of eukaryotic
translation elong factor 1
tatggctttttattcctatgtga 20kb downstream of dynein
tatggctittcattcetatgtg 87kb downstream of kelch-like
18
actccatttgfittgatgatgea  retrotransposon-like 1(anti-sense)
tattgcttaagaatacgegtag 142kb upstream of DHPDHase
agctggtgttgtgaate 119kb upstream of hypothetical
protein LOC608369
tctacagtgeacgtgtet Intron 2 of cGMP-dependent
3.5-¢cyclic
Phosphodiesterase(sense)
agtggttitaccctatggtag Intron 8 of Nedd-4-like E3
ubiquitin-protein ligase
WWP2(anti-sense)
taacactgictggtaaagatgg 3kb downstream of B-cell
receptor-associated protein 37
taacactgictggtaacgatg 1.44kb upstream of tubulin
tyrosine ligase like family 9
tgtagtgtticctactttatgea Intron 8 of Peripheral-type
benzodiazepine receptor
cataaagtagaaagcactac 35bp downstream of
Peripheral-type benzodiazepine
receptor
tgagatgaagcactgtagcte 44kb vpstream of
Interleukin-17B precursor
tacagtatagatgatgtactag 0.7kb downstream of Era
G-protein-jike 1
giccagttticccaggaatece 15kb downstream of casein
tt kinase 1
tgagaactgaattccatgggtt 53kb upstream of Securin
tgagaactgaattccataggcet 2.8kb downstream of CUE
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miR-148a
miR-148b

miR-149

miR-150

miR-151

miR-152

miR-153

miR-154

miR-155

miR-181a-1

miR-181a-2

miR-181b-1

miR-181b-2

miR-181c

miR-181d

miR-182

miR-183

miR-184

miR-185

miR-186

miR-187

miR-188

chr14:42259219-42259240
chr27:3975864-3975885

chr25:53510451-53510472

chr1:109886388-10988640

9

chr13:38395124-38395145

chr9:27662436-27662457

chr16:22886312-22886331

chr8:72325841-72325924

chr31:24096793-240968 14

chr7:7011718-7011740

chr9:61643462-61643484

chr7:7011904-7011925

chr9:61642230-61642251

chr20:51594807-51594828

chr20:51594623-51594645

chr14:10026583-10026604

chr14:10022403-10022425

chr3:60777008-60777029

chr26:32362589-32362669

chr6:77945929-77945951

chr7:57243144-57243164

chrX:42728545-42728566

domain containing 2
tcagtgcactacagaactttgt  154kb upstream of nuclear factor
fcagtgcatcacagaacttpt Intron 8 of Coatomer zeta-]

subunit{anti-sense)

fciggctcegtgteticactee Intron 1 of glypican 1
precursorn(sense)
tctcccaacectigtaccagtg 1.5kb upstream of ribosomal
protein S11
actagactgaggctecttgag  Intron 9 of PTK2 protein tyrosine
g kinase(antisense)
tcagtgcatgacagaacttgg 24bp downstream of Coatomer
g zeta-2 subunit
ttgcatagtcacaaaagtga Intron 3 of protein tyrosine
phosphatase(anti-sense)
gaagttettcgtgetpoaticg 176kb dowsntream of

retrotransposon-like 1
ttaatgctaatcgtgatagpeg  11kb upstream of mitochondrial

ribosomal protein L39
aacattcaacgetgteggiga 101Kkb upstream of protein
gt tyrosine phosphatase
aacattcaacgclgtcggtoa 78kb downstream of
gt olfactomedin-like 2A
aacattcatigetgtepptoop 100kb upstream of protein

tyrosine phosphatase
aacattcatigctgtcgetegg 77kb downstream of

olfactomedin-like 2A
aacaticaacctgicggteagt 1.6kb downstream of nanos

homolog 3
acaticattgttgtcggtgggtt 1.4kb downstream of nanos
homolog 3
ttiggcaatgetagaactcaca 56kb downstream of
ubigquitin-conjugating enzyme
E2H
tatggcaciggtagaaticact 18kb upstream of Nuclear
g respiratory factor-1
tggacggagaactgataagg 63kb downstream of cytosolic
gt phosphoprotein DP58
ggagagaaagocagiic 4kb downstream of Ser/Thr-rich
protein T10 in DGCR region
caaagaatictoctittggoctt Intron 8 of Zinc finger protein
265(sense)

tegtgtetigigttgcageeg 51kb downstream of hypothetical
protein XP_861555

catcccttgeatggtegaggpt Intron 1 of Chloride channel
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miR-189

miR-18a

miR-18b

miR-190

miR-191

miR-192

miR-193a

miR-193b

miR-194

miR-195

miR-196a-1

miR-196a-2

miR-196a-3

miR-196b

miR-197

miR-199a-1

miR-199a-2

miR-199b
miR-200a-1

miR-200a-2

miR-200b

chr1:74734267-74734289

chr22:45426650-45426671

chrX:107958092-1079581

13

chr30:30424622-30424643

chr20:43143422-43143443

chr18:55305795-55305815

chr9:44641941-44641961

chr6:31906688-31906711

chr38:17895103-17895124

chr5:35041910-35041930

chr27:4272400-4272420

chr9:28222457-28222477

chr9:28222457-28222477

chr14:43299547-43299567

chr6:45331319-45331340

chr20:53414687-53414709

chr7:29778195-29778217

chr9:58606432-58606454
chr27:41110054-41110074

chr5:59370309-59370330

chr5:59369637-59369659

protein 5(sense)

glgectactgagetgatateag 2.2kb upstream of
t Aminopeptidase O (AP-0)
isoform 2
taaggtgcatctagtgcagata Intron 2 of Glypican-5
precursor{sense)

taaggtgcatctagtgcagata  54kb upstream of hypothetical
protein XP_863430

tgataigtitgatatattaggt Intron 51 of talin 2 isoform
O(sense)
caacggaatcceaaaageag 0.2kb upstream of DALR
ct anticodon binding domain
ctgacctatgaattgacagce 3.6kb downstream of
CGl1241-PA
aactggcctacaaagteeccag  25kb upstream of RAB11 family
interacting protein 4
aactggececacaaagicccge 40kb upstream of
i1 megakaryoblastic leukemia 2
protein
tgtaacagcaactccatgtgga Intron 13 of mitochondrial
isoleucine tRNA
synthetase(anti-sense)
tagcagcacagaaatattgge 0.4kb downstream of
CG32955-PF
taggtagtitcatgtigtige 0.7kb upstream of Homeobox
protein Hox-C10

1.2kb upstream of hypothetical

(aggtagimcatgighizg protein XP_858268
1.2kb upstream of hypothetical
cat
AgBogHcatsiBiBe rotein XP_858268
taggtagtttcetgttgtigg 2.3kb upstream of homeobox

Al0
ttcaccaccttetccacceage 3kb downstream of Guanine
nucleotide-binding protein G

cecagtgticagactacctgtt Intron 5 of dynamin 2 isoform

c 2(anti-sense)
cccagtgticagactaccigtt Intron 6 of dynamin 3 isoform
c 3(anti-sense)

cceagtgittagactatetgttc  Intron 7 of dynamin 1(anti-sense)

taacactgictggtaacgatgt 3kb downstream of B-ceil
receptor-associated protein

taacactgictggtaacgatgt 1.4kb upstream of tubulin
tyrosine ligase
taatactgectggtaatgatga 2.1kb upstream of tubulin

2
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c tyrosine ligase like family
miR-200c chr27:41110475-41110496 taatactgccgggtaatgatgg 3.2kb upstream of
Tyrosine-protein phosphatase
miR-202 chr26:22668964-22668985 agaggtatagggcctgggaa  Intron 25 of Myosin- 18B(sense)

aa
miR-203 chr8:74819632-74819653  gtgaaatptttaggaccaciag 9.7kb downstream of
lysophospholipase
miR-204-1  chrl:89887249-89887270  ticcctitgtcatectatgoct intron 7 of transient receptor
potential cation channei(sense)
miR-204-2 chr]:89887249-89887270 ticcetttgteatectttgeet intron 7 (.)f @s;ent receptor
potential cation channel
miR-204-3  chr3:40737600-40737621  ttcccttigtcatoctitgect Intron 9 ogf transient receptor
potential cation channel(sense)
miR-205 chr7:11048078-11048099  tccttcattccaccggagtctg 160kb upstream of
calcium/calmodulin-dependent
protein
miR-206 cht12:22807601-22807622 tggaatgtaaggaagtgtote 29kb downstream of basic
g transcription factor 3
miR-208 chr8:6640027-6640048 ataagacgagcaaaaagettg  Intron 6 of myosin heavy chain 6
t isoform 3(anti-sense)
miR-210 chr18:28664843-28664940 ctgtgcgtgtzacageggctg 3.2kb downstream of Protein
a Cl1orf13 homolog
miR-211 chr3:40737600-40737621  tteccitigtcatectttgect Intron 9 of transient receptor
potential cation channel(sense)
miR-212 chr9:49478922-49478942  taacagtctccagtcacggee 5.5kb upstreamn of
Hypermethylated in cancer 1
protein
miR-213 chr7:7011758-7011779 accatcgaccgttgattgtace 101kb upstream of protein
tyrosine phosphatase
miR-214 chr7:29784059-29784079  acagcaggceacagacaggea  Intron 7 of dynamin 3(anti-sense)
g
miR-215 chr38:17894774-17894858  atgacctacgaattgatagac Intron 13 of mitochondrial
isoleucine tRNA
synthetase(anti-sense)
miR-216 chr10:59909915-59909935 taatctcagctggcaactgtg 68kb downstream of
EGF-containing fibulin-like
extracellular matrix protein
miR-217 <hr10:59903030-59903053 tactgcatcaggaactgattgg 61kb downstream of
at EGF-containing fibulin-like
extrace]iular matrix protein
miR-218-1  chr3:91870836-91870856  ttgtgctigatctaaccatgt Intron 12 of Slit homolog 2
protein precursor(anti-sense)
miR-218-2  chrd:46208919-46208939  ttgtgctigatctaaccatgt 15kb upstream of pantothenate
kinase 3

i3
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miR-219-1

miR-219-2
miR-22

miR-220

miR-221

miR-222

miR-223

miR-224

miR-299-3p

miR-299-5p

miR-301

miR-302a

miR-302b-1

miR-302b-2

miR-302b-3

mir-302¢

miR-302d

miR-~320

miR-323

mir-324

miR-325

miR-326

miR-328-1

chr12:5674314-5674334

chr9:58483186-58483206
chr9:49177554-49177575

chr7:80788945-80789055

chrX:39471452-39471474

chrX:39472100-39472123

chrX:53762382-53762402

chrX:122969698-1229697

20

chr8:72298316-72298336

chr8:72208287-72298308

chr9:37047053-37047075

chr32:35353700-35353722

chr32:35353526-35353546

¢hr32:35353992-35354014

chr32:35353994-35354014

chr32:35353857-35353879

chr32:35353524-35353546

chr25:38005897-38005919

chr8:72300261-72300282

chr5:35188874-315188895

chrX:62503532-62503554

chr21:26245546-26245565

chr24:38208579-38208599

tgattgtccaaacgcaattct 0.9kb upstream of ring finger
protein 1
tgattgtccaaacgcaattct 2.9kb upstream of CG33276-PA
aagctgceagttgaagaactg  1.4kb upstream of CG6734-PA
t
ccaccaccgtgtccgacacet Exon of tubulin{anti-sense)
t
agctacattgtctgetgggtttc 108kb downstream of
Nucleoplasmin 3
agctacatctggetactgggtc 168kb downstream of
tc Nucleoplasmin 3
tgtcagftitgtcaaatacece 4.7kb upstream of V-set and
immunogiobulin domain
caagtcactagtggttccgttta Intron 3 of GABA(A)
receptorn(anti-sense)
ggtttaccgteccacatacat 148kb downstream of
retrotransposon-like 1
tggtttaccgtcccacatacat 148kb downstream of
retrotransposon-like 1
cagtgcaatagtatigtcaaag  14kb upstream of hypothetical
c protein XP_847434
taagtgcttccatgtiitagtoa Intron 8 of
CG12058-PA(anti-sense)
taagtgcticcatgtittagt Intron 8 of
CG12058-PA(anti-sense)
taagtgcttccatgttttagtag Intron 8 of
CG12058-PA(anti-sense)
taagtgcticcatgtittagt Intron 8 of
CG12058-PA(anti-sense)
taagtgcticcatgtttcagteg Intron 8 of
CG12058-PA(anti-sense)
taagtgcticcatgtittagtot Intron 8 of
CG12058-PA(anti-sense)
aaaagctgggttgagagpgoc Intron 9 of RPC4(anti-sense)
gaa
geacattacacggtcgaccicet 150kb downstream of
retrotransposon-like 1
ccactgecccaggtgctgetg Intron 11 of VLCAD(anti-sense)
g
cclagtaggtgticagtaagtg 69kb upstream of ribosomal
t protein L31 isoform 1
cctetgggeecticctecag 21kb upstream of arrestin beta 1

isoform A isoform 2
ctggeeeteeetgeeettceg  0.1kb downstream of Rho-related

M
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miR-328-2

miR-329

miR-330

miR-331

miR-335

miR-338

miR-340

miR-342

miR-345

miR-346

miR-361

miR-362

miR-363

miR-365-1*

miR-365-2%

miR-367

miR-368

miR-369-3p

miR-369-5p

miR-370

- GTP-binding protein RhoC
chr5:85174096-85174117  ctggccetetetgeccticegt Intron 7 of engulfment and cell
motility 3, ced-12
homolog(anti-sense)
chr8:72301310-72301331  aacacacctggttaacctctit 151kb downstream of

retrotransposon-like 1
chr1:112813513-11281353 gcaaagcacacggcctgcag Intron 1 of EMAP-2(sense)

] aga
chr15:38245640-38245660 pgcccctgggcectatectagaa 8.5kb downstream of Vezatin
isoform 3
chr14:9397246-9397268 tcaagagcaataacgaaaaat  Intron 10 of mesoderm specific
gt transcript isoform b isoform 3
¢hr9:3907824-3907890 tecageatcagigatttigitga  Intron 7 of apoptosis-associated
tyrosine kinase

chri1:4705414-4705436 tecgtctcagttactttatagee 1.8kb upstream of ring finger
protein 130 isoform 1

chr8:71462947-71462970  tctcacacagaaatcgeacee Intron 3 of
gic Enah/Vasp-like(sense)

chr8:71630674-71630770  tgctgactcttagtccagtge Intron 7 of Mitchondrial
camitine/acylcarni tine carrier

protein CACL{anti-sense)
chrd:37263622-37263644  tgtctgecegeatgecigeetc  Intron 27 of Glutamate receptor
t delta-1 subunit

precurson(anti-sense)
chrX:69751313-69751334  ttatcagaatciccaggggtac Intron 6 of REP-1(anti-sense)
chrX:42733842-42733865  aatccitggaacctaggtglga Intron 1 of Chloride channel

gt protein 5(sense)
chrX:107957363-1079573  aattgcacggtatceatctgta 55kb upstream of hypothetical
84 protein XP_863430
chr6:31901789-31901810  taatgcccctaaaaatccttat 45kb upstream of
megakaryoblastic leukemia 2
protein
chr9:44628573-44628594  taatgcccctaaaaatccttat  39kb upstream of RABI1 family
interacting protein 4
chr32:35353393-35353460 aattgcactttagcaatggtga Intron 11of
CG12058-PA(anti-sense)
chr8:72312886-72312907  acatagaggaaaftccacgttt 163kb downstream of
retrotransposon-like 1
chr8:72336841-72336861  aataatacatggttggtcttt 187kb downstream of
retrotransposon-like 1
chr8:72336806-72336827  agatcgaccgigttataticge 187kb downstream of
retrotransposon-like 1
chr8:72175566-72175586  gectgetggeetggaacctgg 26kb downstream of

retrotransposon-like 1

35
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miR-371

miR-374-1

miR-374-2

miR-375

mir-376a-1

mir-376a-2

mir-376a-3

mir-376b

miR-377

miR-378

miR-379

miR-380-3p

miR-380-5p

miR-381

miR-382

miR-383

miR-384

miR-409-3p

miR-409-5p

miR-410

miR-421

chr1:106488132-10648819
6

chrX:60604633-60604653

chrX:60644810-60644831

chr37:28567574-28567595

chr8:72312523-72312543

chr8:72313269-72313289

chr8:72314029-72314049

chr8:72313651-72313671

chr8:72333714-72333735

chr4:62479921-62479942

chr8:72296536-72296602

chr8:72299533-72299554

chr8:72299498-72299519

chr8:72317764-72317785

chr8:72325855-72325876

chr16:41130450-41130471

chrX:62449950-62450037

chr8:72336546-72336568

chr8:72336515-72336536

chr8:72337145-72337165

chrX:60604425-60604509

gtgccgecatittttgagtot

tataatacaacctgctaagtg

ttataatacaacctgataagtg

figicgticgectcgeglga

atcatagapggaaaatccacgt

atcatagagpaaaatccacgt

atcatagaggaaaatccacgt

atcatagaggaaaatccatgt

atcacacaaaggcaactttigt

ctectgactccaggtectgigt

tggtagactatggaacgta
tatgtaatatggtccacgtctt
tgghigaccatagaacatgeg
tcatacaagggcaagctctctgt
gaagtigticgiggtegaticg
agatcagaaggtgatigtegct
attcctaggeaatgtgtataatg
ttigta
cgaatgtigcicgtigaaccee
;ggttacccgagcaacmgca

aatataacacagatggectgt

atcaacagacattaattgggeg
¢

36

85kb downstream of
myeloid-associated
differentiation marker

39kb downstream of Heat shock

cognate 71 kDa protein

39kb upstream of hypothetical

protein XP_845014

0.9kb upstream of hypothetical

protein XP_545652
163kb downstream of
retrotransposon-like 1
163kb downstream of
retrotransposon-like 1
164kb downstream of
retrotransposon-like 1
164231 dovwnstream of
retrotransposon-like 1
184kb downstream of
retrotransposon-like 1

Intron 12 of PGC-1-related

estrogen receptor alpha
coactivator(anti-sense)
147kb downstream of
retrotransposon-like 1
150kb downstream of
retrotransposon-like 1
150kb downstream of
retrotransposon-like 1
168kb downstream of
retrotransposon-like 1
176kb downstream of
retrotransposon-like 1
605kb downstream of
sarcoglycan zeta
308kb downstream of

tropomyosin I alpha chain

187kb downstream of
retrotransposon-like 1
187kb downstream of
retrotransposon-like 1
187kb downstream of
retrotransposon-like §

40kb downstream of Heat shock

cognate 71 kDa protein
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miR-422a

miR-422b-1

miR-422b-2

miR-423

miR-424

miR-425

miR-431
miR-432

miR-433
miR-448%*

miR-449*

miR-450*

miR-451

miR-452

miR-455

miR-483

miR-485-3p

miR-485-5p

miR-486-1

miR-486-2

miR-487a

miR-487b

chr36:18209341-18209362

chr30:24956080-24956100

chrd:62479882-62479903

chr9:47480984-47481005

chrX:108245221-1082452
42

chr20:43143941-43143961

chrB:72145691-72145711
chr8:72149161-72149183

¢chr8:72146623-72146644
chrX:90623066-90623087

chr2:45390408-45390429

chrX:108239240-1082392
61

chr9:46356528-46356599

chrX:122970733-1229707

54

chr11:71492140-71492161

chr18:49321421-49321442

chr8:7232700%-72327030

chr8:72326972-72326993

chr16:26912944-26912965

chr}6:26912984-26913005

chr8:72323859-72323880

chr8:72318265-72318286

ctggactiggggicagaagec
C
clggactipgagtcagaaggc
c
clggactiggagtcagaaggc
[+

agctcggtcetgaggeccctca
B
cagcagcaaticatgttttgaa

atcgggaatgtcgigtccgee

tgictigeaggoegtcatgea
ictiggagtaggtcatigggty
g
atcatgatggoctecteggtot
tigcatatgtaggatgtcecat

tggeagigtatigitagciggt

tititgcgatgtgticctaata

aaaccgttaccattactgagttt

tgitigcagaggaaactgaga

c

tatgigecttiggactacateg
tcactectceceiccegtetic

gtcatacacggctctecictct

agaggelggecgigatgaalt
[
fectgtactgagetgeeccga
g
tectgtactgagetgeeecga
g
aatcatacagggacatccagtt

aatcgtacagggtcatceactt

37

66kb upstream of Sp5
transcription factor
48kb downstream of suppressor
of hairy wing homolog 4
Intron 12 of PGC-1-related
estrogen receptor alpha
coactivator
Intron | of CG15747-PA(sense)

30kb downstream of
hypoxanthine
phosphoribosyltransferase
Intron 1 of DALR anticodon
binding domain(sense)
retrotransposon-like 1(anti-sense)
retrotransposon-like !(anti-sense)

retrotransposon-like 1(anti-sense)
Intron 2 of
5-hydroxytryptamine(sense)
Intron 10 of cell division cycle
20 homolog({anti-sense)
24kb downstream of
hypoxanthine
phosphoribosyltransferase
- 69kb downstream of Era
G-protein-like 1
Intron 3 of GABA(A)
receptor(anti-sense)
5.7kb upstream of collagen, type
XXVIL, alpha |
Intron 16 of Insulin-like growth
factor I1 precursor(anti-sense)
177kb downstream of
retrotransposon-like 1
177kb downstream of
retrotransposon-like 1
0.8kb downstrzam of ankyrin 1
isoform 3
0.8kb downstream of ankyrin 1
isofarm 3
174kb downstream of
refrotransposon-like 1
168kb downstream of
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miR-488

miR-489

miR-490

miR-491

miR-493-3p

miR-493-5p

miR-494

mir-495

miR-496

miR-498

mir-499

miR-500-3p

miR-500-5p

miR-502

miR-503

miR-504

miR-505

miR-539

miR-542-5p

mir-544

miR-545

chr7:25566778-25566798

chr14:21927495-21927517

chr16:14579697-14579718

chr11:43329133-43329155

chr8:72137125-72137145

chr8:72137084-72137105

chr8:72304165-72304188

chr8:72307938-72307960

chr8:72332139-72332240

chr4:79294525-79294544

chr24:27001150-27001172

chrX:42739112-42739133

chrX:42733383-42733404

chrX:42739075-42739095

chrX:108244927-1082449
49

chrX:111761253-1117612
73
chrX:112934486-1129345
07
chr8:72319051-72319072

chrX:108240144-1082401
65

chr8:72320443-72320462

chrX:60644587-60644692

cccagataatggcacicicaa
agtgacatcacatatacggea

gc
caacctggaggactccatgct

g
agtggggaacceiccatgag
ga
tgaaggictactgigigccag
ttgtacatggtagpctttcatt
tgaaacatacacgggaaacct
ctt
aaacaaacatggtgcacttcttt
attacatggccaatctc
caagccagggggcptititc
Htaagactigcagigatgtitaa
atgcacctgggcaaggatica
g
atgcacctgggeaaggatict
g

atcctigetatctgggtecta

tagcagegggaacagtactge
ag

agaccctggtetgcactetat

gtcaacacttgetggtttecte

geagaaattatcctiggtgigt

tcggggatcatcatgtcacga
8

attctgeatititagcaagt

38

retrotransposon-like 1
Intron 2 of astrotactin isoform
1{sense)

Intron 20 of calcitonin
receptor(anti-sense)
109kb downstream of Muscarinic
acetylcholine receptor
Intron 2 of CG3520-PA

8.2kb upstream of
retrotransposon-like 1
8.2kb uptream of
retrotransposon-like 1
154kb downstream of
retrotransposon-like 1
158kb downstream of
retrotransposon-like 1
182kb downstream of
retrotransposon-like 1
91kb upstream of ribosomal
protein S24
intron 13 of myosin, heavy
polypeptide 7B(sense)
Intron 1 of Chloride channel
protein 5(sense)
Intron 1 of Chloride channel
protein 5(sense)
Intron 1 of Chloride channel
protein 5(sense)
30kb downstream of
hypoxanthine
phosphoribosyltransferase
Intron 2 of fibroblast growth
factor 13(anti-sense)
11kb upstream of hypothetical
protein XP_849787
169kb downstream of
retrotransposon-like 1
25kb downstream of
hypoxanthine
phosphoribosyltransferase
171kb downstream of
retrotransposon-like 1
79kb downstream of Heat shock
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miR-551a

miR-551b
miR-569

miR-574

miR-582

miR-590

miR-592

miR-599

miR-628

miR-652

miR-660

chr5:61113643-61113738

chr34:36298215-36298309
chr34:38471240-38471335

chr3:76319711-76319797

chr2:49362250-49362346

chr6:9187771-9187867

chr14:12132571-12132666

chr13:4538300-4538394

chr30:23760021-23760115

chrX:86340960-86341057

chrX:42737423-42737513

gegacecactettggtticea

gegacccatactiggtticag
agttaatgaatcctggcgagt

cacgctcatgeacacacccac

ttacagttgttcaaccagttact

gagcttattcataaaagtacag

tgtgicaatatgegatgatgt

gligtgtcagtitatcaaac
tctagtaagagtepcagicg
aatggcgecactaggefiglg

ca
tacccattgcatatcggagtig

cognate 71 kDa protein
13kb downstream of
EGF-like-domain
75kb upstream of LOC488147
Intron 12 of TRAF2 and NCK
interacting kinase(sense)
15kb downstream of CG9590-PA
123kb downstream of
cAMP-specific 3,5-cyclic
posphodiesterase 4D
Intron 2 of Eukaryotic translation
initiation factor 4H(sense)

Intron 2 of Metabotropic
glutamate receptor 8
Precursor(sense)

Intron 1 of 60S ribosomal protein
L11{anti-sense)

Intron 4 of cell cycle progression
1(anti-sense)

Intron 2 of CG14591-PA(sense)

Intron 1 of Chloride channel
protein 5(sense)

* BRi%ER DL miRbase HIEFEAM. * represents microRNA is identified by miRbase

database.

S5 microRNA #i46K  K £ 57 65-120nt Z 18], K ETE 80nt, HEZE
T8 37 B i i B (Y R JE 25 #] . 3K 2% microRNA 2 FERMEEAD 4 i R
—f (RE 3D, ERES SR X SRak LS HRE, FHN 46 M2 15
F, £ 19 § 29 EREE EHHRRA—4 miRNA 5F, WE 17, 33, 35 5§
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iX 300 M5 AFRHET miRNA 4> T 434 miRBase WyiF B IT 23, RIMENE
F 149 MEFEF K. MiR-154, miR-17 F1 let-7 FHELH B 15, 13 M 10 &
R, MAZH niRNA KK, tbii% miR-153, miR-146, miR-137 KKK F—P
5747

K E % microRNA IR BT S A FFIZIEE R TFH, RE—L microRNA
BEHE—FE/MEE. miR-143 5 A8 miR-143 M= — M HE, BEEIIT1ENIT
BEAGEAEIEEEEN, 958 56 kcal *mol™, 52 kcal » mol™'s miR-489,
miR-500 5 miR-107 t64 F A LHHE R .

Wit FFEAFFILE T R A —2 miRNA 43 F ) miRNAXLL BRI ER<F, fltn
miR-322. miR-329 M miR-346 (LM 3.2) . &M KEM niR-322 {) miRNA% £ —4
WEMRTEERRT LANMEL, ERSPREA/CR, MEPRDR
G/CH&C.

17

miR* miR

hsa-mir-322 mmmmsﬁmmc ----------- ~GUUCHRRRTBUGRG B U RO CCCTUCGUGGGGAR
mma-m1r-322 CUCGAGGESAPACAGCAGCAATICAY G e GO ARAAC GUGAGGCECUGCTATACCCCTICEUGGG AR
ptr-mir-322 MNNNNNHGGGAJTACAGCAGCARATICADGUD= 4G~ = === v~ ==~ ~GUUCHARAL FUGAGGCGCUGE A TACC CCCUCEUGGE GAR
mmu-mir-322 CUCGARGE GOPGCAGCAGCAATICADCUTUYGGRAGUAUUGCCAAGGUUCARRAL AU GAAGCECUGCARCACT CCUUSGUGGE SAR
ro-mir-322 CUCTGAAGGGAGCAGCAGCARTIC ANGUTUGGAGUAUUGCCAA GG UUCHRRAL AU GRAGCGCUGCARCHCC CCUUCGUGGGRAR
cfa~mir-322 CUCCGAGGEGANGLAGCAGCARLUCANGU TG Gm = - e~ = GUUCARAAC SUGAGGLGCUGCIRUACCCCUICGUGGEGAR

L2 L N A R R EELEELE S RLERS - E2A AR AR AR BN LA BELEIEIE R B LLEE N ELESESE L)

miR . miR*

hsa-mir-346 GuGUCTECE TG LAUGLE DGO IR UGUTGUCDG AR GG AGGC AG GGG UG 56 CC VGLAGL D CUGGGCAGAGCGECICCUGT
mma-mir- 346 GUUGUCUGCCCGCAUGCCUGCCUC I IGTUGCUCUGAAGGAGGL AGGE 6L VGGG CCUSCAGE VR CIG G CAGAGCGG CYCTUGE
ptr-mir-346 GIHUGTUCUECCOGCAUGCCUGCCTIC UL UGUUGCUCUGAAGSAGGCAGGGGC TG GECCUGCAGE - CIGGGCAGAGCGGCICCUGE
cta-mir- 346 GUUG UCTUGCCCECATGCCUGCCUC UPUGUUGC UCGGARGGAGGC AGGE GC GGG COGCAGE IGEC JGGGCAGAGCGGLICCUGT

bta-mir-346 GUJUGUCUECCOGCADGCCIGICICUN UGUUGC UCUGAR! GCRGGGGCUGEETUIGCAGC U CHSGGUAGAGCGGANCLUGC
muu-mir-346 GUHRIUGUCUGCE CEAGUGCCIGUCDC UL UGG UCTGARGGAGGLAGGEGCUGEE CCUGCAGC U CUGGGCAGAGC UGCUCCUNC
Tno-mir-346 ATQUCUICUGCT UGAG IGCIIGCTUC UL UGUUGCUCUG AGGCAGGEECUGEE ZT UGCAGC UG CUGGGCAGAGCUGCUCCUUC

D I N L R L T Ty Ly A T LI

miR* miR
hsa-mir-329 GGUACCY) i s T Do UUUAADGAGEAL (a1l ToerTC CAGUADC
ptr-mir-329 GGUACCE AGAGGUUUTCUGEE TTUCUG TRICTUIAAUGAGG AC SHMACACAC CUGGTAACC UCTIUC TAGUADC
cfa-mir-329 GGUACCY AGAGGUUUIUCUGEGE TUUCUG IUC TUIRADGAGG AUGHAA CATACC IGGUIAACC UCT IS ZAGCADC
bta-mir-329 GGUACCY AGAGGUTIUCUGEGUDCUG TNCIIIUARUGAGS AUGARA “ACACC UGGUIAACC DCUTUCCAGTAUC
mmu-mir-329 GEUACCGJAAGAGAGGTUUDCUGES UC DCUG R YUICTII TG AUGAGRAD! CACACCCAGCUARCC UG FUUCAGUADC
rno-mir-32% GGUACCG SUIUICIGS G I YICTUUGAUGAGARD SACT SAGLURACI U I UCAGUAUC

AEhhkh AP PR AT AN N A kbbb d A FF VAT R hh N Gk h b o FERE R E A A F G REREE b ad b rs

B 3.2 —5h9 microRNA 1L - HHE XS . niR KEBREABFY, niRx{ERE
5% Va2 JWeR 80l 2R

Fig 3.2 multi sequence alignment of many animal microRNA. miR represent
mature sequence, and miR* represent complementary sequence with mature

HEMAL, RFER nicroRNA S FEFEYPBRRTHEEN. 5—
Fr. BAT EY S ET microRNA FFFIHAT T £ FFIEHLXE, KBLEHY) microRNA
A5 1) f OR <T 4 U BT Y0 microRNA A Z RIKRTEEE R (LHE 3. 3),
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cta-mir-4%0 AAGTTCATTGTTCGACACCATGRAT CT CCAGET GEGTCACKT TTAGAGATACACCAACC TGGAGGAC TCCATGOTGT T GAGCTGTICAC
bta-mir-490 AAGTTCATTGT TCGACACCATGGATCTCCAGGTGGGT CACGT TTAGRGATACACCAACT TCEAGGACTCCATGCTGT TGABCTSTTLAC
ARGTTCAT TGT TCGRCACCATGGATCTCCAGGTGGETCACGT TTAGRTATACACCAACC TCRAGEAC TCCATGC TCT TEAGCTGTTSAC
ARGTTCATTGTTCGACACCATGGATCT CCAGGTGGGTCACG T TTAGATATACACCRACL TGGAGGACT CCATGCTGTTGAGC TGTTCAC
AAGTTCAT TGT TCGACACCATGGATCT CCAGGT GGGTCARGTTTAGRGAT GCACCAACC TGGAGGACT CCATGCTGT TGAGCTGTTICAC
mma-mir-490 AAGTTCAT TGTTCGACACCAT GGATCT CCAGG T GGG T CARG T T TAGAGAT GCACCAACC TGGAGGACTCCATGC TGT TRAGC TGTTCAC
hsa-nir-490 ARGTTCATTGTTCGACACCAT GGATCTCCAGETGGGT CARGTT TAGAGATGCACCAACC T GGAGGACT CCATGLTGT TRAGC TGTTCAL

AAREA R EL R ERR RS I AR EERFIRANE L AR SR gt FPRrtt S FAT AR NI ST A G A n b Id b s AR TR bbbt s

mmyp-nir-490¢
rno-mir-490
ptr-mir-490

ath-MIR156a AAACUGACAGAAGAGAGUGAGC~ACACARRGGCAATTY-GCAUADCATUG- - ~CACTUGCUUCUCT - -~ DGCGUGCUCACUG COCTTUCUGUCAG
pte-MIR156a AGACUGACAGAAGAGAGUGAGT ~ACACACGAARG TAUA- UGG UAUGARGE -~ - CAUUCCAUUGCAGG-GUGUGIGCUCACAUCTUCTUU-CUGDCAS
opa-MIR156a AGGGUGACAGARGAGAGUGAGC - ACACGUGGUUG MM COVGCAVARRIGADGCCUANGCUVGGAGCDACGCGUGCUCACUNCUCTCTICIGUCAT
ma-MIR156a GGGCAGACUGCAUCGAUCGAUCUGTATCCGAGATGEC CCACGUACGAAUGAT~GAUGCAGCUGLN G -~ UGCGUG CUCACUUCUCUCUCUGUCAG

HEE R E wERE k EE - * = - W AR ANE kAR R gkddeR

B 3.3 Zh4 microRNA RIEYD microRNA B AR FHERILLE

Fig 3.3 comparision of conservation between microRNA in animal and
microRNA in plant

3. 2 $1BY microRNA 5> FRYKEE

FATFA RNAz REERHERBAPLEEY 57 1FI microRNA 7 F
(TableB3.2), XEHF7E miRBase PR YIRET. Xy FHaTUHERAR

HiRk_EEH(LE 3. 4). X niRNA TR HEEFRAYVARMTE.
# 3.2 $IHH) microRNA

Table 3.2 novel microRNA of dog

B ERARE FRFFT 5 HiEEA
30kb downstream of
miR-801*  chrX:108245155-108245263  atgtaagaagtgctigeattg hypoxanthine
phosphoribosyltransferase
. . 54kb upstream of hypothetical
. , Intron 6 of hypothetical protein
miR-803*  chr9:55133289-55133377 tgacagcigcaaggateattc XP_84548i(anti-sense)
1.4kb upstream of
miR-804*  chrl:74734963-74735038 tggctgettggeticetggea Aminopeptidase O (AP-O)
isoform 2
miR-805%  chrX:56268429-56268511  tiggcitttttecacagagee oKD d°““;‘:g§u“r‘sgf Ephrin-B]
. . Intron of Metabotropic ghtamate
miR-806*  chrl14:12132568-12132669  tattatgccatgacatigigt receptor § precursor(sense)
Intron of Receptor-type
miR-807*  chrl:70136070-70136179 tgcagtgaagtcaaatglgag tyrosine-protein

phosphatase(anti-sense)

o ) 42kb vpstream of myeloblastosis
miR-308*  chr1:30897666-30897740 ggtagaaaccaggtgaaactc proto-oncogene product

miR-809*  chr12:47506905-47507014 ccactgtgtitttgatggagt 22kb downstream of EEA1
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miR-810*
miR-811*
miR-812*
miR-813*
miR-814*
miR-815*
miR-816*
miR-817*

miR-818*
miR-819*
miR-820*
miR-821*
miR-822*
miR-823*
miR-824*
miR-825*
miR-826*
miR-827*
miR-828*
miR-829*
miR-830*
miR-831*
miR-832*
miR-833*
miR-834*
miR-835*
miR-836*

miR-837*

miR-838*

chr12:64887257-64887355
chr3:28999740-28999814
chr4:86009182-86009265
chr3:83307585-83307657
chr20:40457402-40457479
chr24:23154817-23154883

chr36:8534376-8534470

chr19:35425673-35425772

chr1:20601544-20601626
chr7:65151430-65151513
chr9:35856043-35856126
chr9:402906 13-40290699

chr9:46356696-46356769
chr9:49627794-49627903
chr30:8264861-8264953

chr30:7445335-7445403
chr8:72336492-72336596
chr8:8626519-8626595
chr27:4211239-4211325
chr27:4440399-4440495

chr21:28601502-28601583

chr18:56128863-56128946

chr7:37286007-37286090
chr7:44720392-44720452

chr6:67323318-67323409

chr5:57605645-57605700

chr2:75425386-75425456

chr31:31631579-31631649

chrX:46459020-46459112

tgaagctgctatgctitgtgc
tggctcaggaaataccaaggt

atggacacatattatitgtet

;agacaaaaaaacagctgca

tggctitttaticctatgtga
ggaacaggecgteetgactgt
ttggcatigtatagacatage
igticgticcacggetgectg
tagcagagcetgiggagiotaa
ttggttgettigiticccgga
accgeggiggtgtattggtet
gacccccacctttttgagict

tacagtatatgatgatatcct
gtgtiaatgagttccteaget
taagagaatgctgatgaagtg

tctigtatcccttaagecggt
cggtgaacccctittcggtat
accgtatctgaaaatttcaat
tgaagagcectctcagagetgt
tgtaacagcactitcatatat
tcaggtgtatictacagtgca
gegtticccgggagagtaget
gegtgeactttactetigtag
tgtcgatecoectcoecetet
titggeactgggacaggacea
;:cccagaggccccggtgggt

tgtgitgigatagetgggagt
agtggctigggegtaaggagt

tcectetectecttaaaccetet

42

153kb downstream of
EH-domain

Intron of Ras protein-specific
guanine factor(sense)
76kb upstream of cadherin 12,
type 2 preproprotein
95kb downstream of
protocadherin 7 isoform

1.1kb upstream of CG9886-like
isoform 1

45kb downstream of Protein
C200rf54 homolog
Intron of axotrophin isoform
S(sense)
369kb downstream of
ATP-dependent RNA helicase
DDX18

30kb downstream of heart
alpha-kinase
Intron of potassium channel
tetramerisation domain(sense)
15kb upstream of mitochondrial
ribosomal protein §23
Intron of acetyl-coenzyme A
carboxylase alpha(sense)
0.7kb downstream of Era
G-protein-like 1
Intron of Estlp-like protein A
54kb upstream of hypothetical
protein XP_535427
Intron of Homeobox protein
Meis2(sense)
187kb downstream of
retrotransposon-like 1
480kb downstream of 40S.
ribosomal protein S2
0.6kb upstream of Homeobox
protein Hox-C4
30kb upstream of solute carrier
family 7
Intron of cGMP-dependent
3,5-cyclic phosphodiesterase
0.4kb upstream of
Serine/threoninwtein kinase
MA

Intron of KARP-1-binding
protein
1.8kb downstream of ring finger
and KH domain
342kb downstream of
CG5987-PA
73kb downstream of thioesterase,
adipose associated isoform
BFIT2
Intron of protein phosphatase 1
regulatory inhibitor
Intron of Mitochondrial 28S
ribosomal protein $6

6kb downstream of hypothetical
protein XP_850380
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. . g gaaggttictggatgctgctec 428kb downstream of MID1
miR-839*  chrX:33927989-33928101 ¢ interacting G 12-like protein

. . Intron of  hypothetical protein
miR-840*  chr9:55133459-55133539 aactgtaataagttttgacage XP 845481

. ) 426kb downstream of Importin
miR-841*  chri1:49849922-49850044 gaagtgctgiggatticttigt alpha-2 subunit

. ] 153kb downstream of
miR-842%¢  chr12:64887358-64887428 aagctgctategtitgtgctt EH-domain

. . 45kb upstream of
miR-843*  chrd:62736711-62736794 tecagttitcecaggaatcect Interieukin-17B precursor

. . Intron of Na+-dependent
miR-844*  chr4:75185650-75185729 aaatatgagttgetttggcteg glutamate transporter

19kb downstream of
miR-845*  chr4:90471362-00471445 ~ (B8CABMIELAMGAGIAT  membrane-associated RING-CH
protein

miR-846*  chrl5:47524170-47524267  tastptattactctaatacarct  44KD downstream of zinc finger
miR-847*  chr32:35353423-35353503 aattgcactttagcatcggtg Intron of CG12058-PA

. . Intron of apoptosis-associated
miR-848*  chr9:3907816-3907899 tccagcatcagtgatttigitg tyrosine kinase

. ) agaatagpgaagegaggeoat Intron of acetyl-coenzyme A
miR-849*  chr9:40290783-40290853 gie carboxylase alpha
miR-850*  chr8:27380807-27380882  cigtaactgtcanagtgant  O2K0 downstream of MAM

. 1kb upstream of zj
miR-851%  chr7:38023936-38024019 acttutatticagctigagct 71kb up protein 238 finger

. . 67kb upstream of PCTAIRE
miR-852*  ¢chr38:4926414-4926514 tatggcttitcattcctatgt protein kinase 3
miR-853*  chr726064174-26064267 ~ “agagcigigcicaigiaaca  10kb downsiream of T-complex
miR-854*  chr6:63134759-63134843 tittattaatggatectgtgact 342kb downstream of tubulin

. . Intron of protein phosphatase 1
miR-855*  chr2:75425446-75425530 tgtgtigtgatagetggtit regulatory inhibitor

. . 69kb downstream of peroxisome
miR-856* chr10:23088177-23088260  tgaggtagtagpttgtgtegt proliferator activated receptor

23kb downstream of
miR-857*  ¢hrX:123446867-123446949 tgagcatgtgctacggtgtet gamma-aminobutyric acid A
receptor
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B 3.4 RIGI#EI microRNA MR S8
Fig 3.4 secondary structure of novel microRNA in dog
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3.3 microRNA  FRIEEHLAER

BAIPTEE B 357 4~ microRNA 4+ F . K 125 My FEARRIBER
MRETH, REAMNTERGREXAERE UTRX. (ALHE3.5)

250

200

150

i6¢

m =

0 1 i i L cmer—

inlegenic intron{sense} intron{anti-sease} UTR £x0n

& 3.5 microRNA #iXRA SR

Fig 3.5 Genomic organization of microRNA

BEREAAMG BEARZHARXZEFIES nicroRNA - FEARBHULERFE
AL, REFNTUS THEEARBERERAMNARAESFE, RERMTE
PABIEEENEEEREX. KGHLE niRNA 2 TFEF —2®E8. A niR-34a
MNTHmEBCEABKEZAEENAL FP, BEZAMNnR-3Ma I TRHEERKEX,
RIERE CEOBBEZAZERE. niR-181b HFELELXHEAEM.

Bt EST RIEERE, BIMNKE/LA niRNA 7536 F— R PARH,
| WEAMSRERARFEAF—MEELEN. nik-208 R WAT MYH £H
HIAREFA, BREREIERAMEF—4 EST (BU744457) AIARE T+, &4
ESTZEIER L5 WH BEEE R LER. H45F, niR-361 RBALT CHM EH MK
ETP, BRANRAET M EERTRUMALAEE5AES TR oRNA (AB012223)
4,

BT microRNA BEYV FR5IHT, BATRM 142 4 microRNA 4 FHLR, 50

AR (Table 3.3) , XERNTFASFHERERERK.
# 3.3 ¥ microRNA 2ERE
Table 3.3 microRNA cluster in dog genome

No. cluster
Let-7d let-7f-1

miR-125a let-7e miR-99b

miR-24-1 miR-189 miR-27b miR-23b
miR-30e-5p miR-30-3p

Let-7a Let-7b

miR-183 miR-96

miR-29a miR-29b

-~ th WV R W N -

45
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10
[ §|

12
13
14
15
16
17
18
19
20
21
2
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

45

47
48
49
50

miR-30a-3p miR-30a-5p

miR-181c miR-181d

miR-23a miR-27a miR-24-2

miR-17-5p miR-17-3p miR-20c miR-18a miR-19a4 miR-20a miR-106a miR-19b
miR-92

miR-15a miR-16

miR-141 miR-200a miR-200¢

miR-99a miR-100 let-7c

miR-367 miR-302a miR-302b miR-302¢ miR-302d
miR-15b miR-16

miR-215 miR-194

miR-422b miR-378

miR-34b miR-34¢

miR-200a miR-200b miR-429

miR-106b miR-93 miR-25

miR-181a-2 miR-213 miR-181b

miR-493-5p miR-493-3p

miR-432 miR-136

miR-431 miR~433 miR-127 miR-432

miR-299-5p miR-299-3p miR-380-5p miR-380-3p
miR-323 miR-329

miR-376a-1 miR-376b miR-368 miR-376a-2 miR-376a-3
miR-381 miR-487b miR-539

miR-154 miR-134 miR-382

miR-485-5p miR-485-3p

miR-496 miR-377

miR-409-5p miR-409-3p miR-369-5p miR-369-3p miR-410
miR-451 miR-822

miR-132 miR-212

miR-181a miR-181b

miR-363 miR-19b miR-106a miR-20b miR-17-5p miR-18b
miR-450 miR-542-5p

miR-503 miR-424

miR-224 miR-452

miR-221 miR-222

miR-500-5p miR-362

miR-5G2 miR-500-3p

miR-98 let-7f

miR-421 miR-374

miR-191 miR-425

miR-143 miR-145

miR-127 miR-136

miR-323 miR-329

miR-29b miR-29¢




HIFE HR

XL AT R, —L miRNA R R niRNA S FRTE R, B5
—3¥ niRNA ERHFE B MEN, K 28 MESHFEN microRNA 47, 18
Bk 8 PRRRIEES (NE3.6) .«

A
Cluster] Cluster2 Clusterd
Lel-Tn Let-Th Lt Tl Lela 1 mar9E Le1-T1-2
-+ }--- - }--- "-“"':4*"-:]—'-'1..—-_F--<|E”°“35
B
: lnsters
Clusterd r39a s Clus . AP
S --- - —FEa---
Clustert Clustery

mr-1%a mmz-16-1

mis- | Sk mirt- 12

Clusterd Clusierd Cluster 10

mir-1 81 a-2 mar-1%0h-1 mar213 mar 1 & la- | mur181k-2 mir-181d mir-iRlg
E
Clusteri |l Cluster|2

mir: 108 =25 mind®3 - le mer &b -1 m-20h Eer-I7 0 mie3603

F
Clusterl 3 Cluster] 4
mir-12%2  Let-Te manSh mur -5 Let-Te
Clusterl 5 Clusterl 6
mardde] w23 mer-27h o mie-189 matedd-l mne23z me-lTe
S e B S R S S S s = S
H
Cluster!| 7 Clusier] &
i 20| mar-200c mar-141

mat-2ika-2 me-200h =23

B 3.6 HERA+FEFRHERBLAER. miccoRNA ERBKGTERT, RARERA
HERBREER.

Fig 3.6 Characterization of genomic organization of paralogus clusters in dog. miRNA genes
are represented schematically by colored boxes. All are drawn to scale except the exons.
Paralogue of each miRNA gene in different cluster is denoted by rectangle with same color.
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EHE—RNE, BRIES SLEA LRI—MEAKRTX, ZIMEHEA
HUNRPHEEBRIETER. XM, FERA nicroRNA . —4~ box C/D
snoRNA EHELLE LA EOFRER (BB 3. 7) . HPh—A8 AR miRNA EF%E
B 41 > miRNA EEARK, EXMEP, BEFFSU,. TUSEEATKRUR
JULANEEETR miRVA 2 F. ZEAKETRREETRBRER 4. Ai—1
miRNA BEEZN G FREETFERS, ARRMM, X RFXMETERAEH
TixREEFHEA.

13k2 Pro el smof A clusier  miRNA cluster fdo

I
!

ll
I

B 3.7 ENZERX & AR) microRNA RHEFEMERLE%. EARAREEMARTFTLER,
snoRNA BEHEHTTLER, M microRNA EEREHEHEHKTELETFR.

Fig 3.7 Genomic map of the imprinted region holding the largest cluster. The position of

several protein-coding genes is indicated by arrow, Rtll, retrotransposon-like 1, vertical bars

(small nucleolar RNAs). The largest cluster is denoted by colored rectangle, different color

represent A-, B-,C-type family. These single copies are represented by different color.

W4, — mnicroRNA BRR B ER T EMETR, FURNERHEE

AP FRETEH nifNA S FHEEFERI o4+, Bdadr, EMNLEH 134
miRNA - FREFEREEF, B 7 MREFKHBETH (Long interspersed
nuclear element, LINE), X 'E W4 F4EMAETTH (Short interspersed nuclear
element, SINE) #. KEHEEFIHXHI miRNA 7T I (4 28T A MB T
LINE sefFLAR M A5 A TR, @ miR-325 &—4 LINE jofFf—4 SINE soff
REFRBN. FEE, niR-378 I miR-422b B2 FEFA SINE THERL

(A 3.8). FNEABERAS, KUT B8 niR-308, IR miR-837 AT HHhL
th28S BBAEANE—IASTAH, AR PBRHRAEFIIRALTEREERH
& FH.
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miR-28
cfa-mir-28 GGUCCUUGCCCUdRRGERG CUTAC AGL URDUG A GC CUUUC UGAC TUUCCCAC UAGATUGDGA GCUC CUGGAGGECAGE CACY
mma-mir-28 GGUCCUVGECCUGAAGERAGCUCACAGUCUATUGAGIIUCCUTIGUGAC TVUCCCAC UAGATUGUGAGCUCCUGGAGGECAGGCALCY
mmu-mir-26 GGUCCUUGCTCUGAAGGAGCUCACAGUCUATUGAFATUCCUTUGUGAS UUUCCCACUAGAUUGUGAGCUCCUGGAGGECAGGCACY
ptI-mir-28 GEUCCUVGCCCUGAAGEAGCUCACAGUCUAUUGAGUACCUNUC UGAC UTTCCCACURGAUUGUGAGCUCCUGGAGGECAGECACY
hsa-m1r-28 GGUCCUUGCCCUAAGGAGCUCACAGUCUA  RIACCUUUCUGAC UUUCACACUAGRUUGUSAGCUC CUGGAGGGTAGECACT
bta-mir-28 GEUCCUUGCCCUY mwxumaummuuéﬁmscc&mcummccawmuusumscuccuccmescacu

LA AR A EE S ST Tl L R Ll L L kbt bbb bbb et b

consensus B AR EEYRTES RO AR TS IL LI IRY IR AR e

LZLINE }2.3.3:3 333331 E B R R QCCRCCCERACCRE3z
miR-325

mm-mir-325  ADAMRGUGCIRIGGUYCCUAGUAGGUGCUCAGUAAGY! UUCGTRATIGAGCACCUC CUADCAAUCAAG CACTGUGCTRGGCTIEUGE

rno-m:r-325  ADAUAGUGCUUGGUN AAUUCLUUTA T GAGCACCOCCURUCAAUCARG CACUGUGCUAGGCTCUGG

cfa-mar-325  -BACAGUGCUDGGUY CAVARDUCGUUTAUI GAGCAC CUCCURLIC AAUCARG CAC IGUGCTAGGCTICTUGG

CRUAAUTTIGUUUATUGAGGAC CICCUADC AADCANG CACUGIGCUAGGCUCUGE
UIACRYARTUUGUUIANIGAGGAC CUC CURDCARUCAAGCACTGUGCIAGGLICYGS

hsa-mir-325 AUACRGUGCTUG
mna-mir-325 ADGCAGY

IIIIII LA T EST P R YT RS Trrs b skt bR Eh NE R R dR bt S AR T TR L AR LA IR L AN SR AR Rt bk an
consensus il

snere DODDDDDDDDODDDDNDDD CREEERER
miR-378 miR-422b
cfa-mir-378/422b AGGCUCTUGACUCTACEITTUGUGUGYUACCUCGARAUAG

COGGACTUGGAGUCAGAAGG!
COGGACUUGGAGUCAGAAGG:
CUGGACTDGGAGOCAGARGS
CUGGACUIGGAGUCAGAAI

mma-mir-378/422b AGGYJCUCCUGACUCCAGGUCCUGUGUGYUACCUCGAAAUAG
mmu-mir-378/422b AGGQCUCCUGACUCCAGGUCCUGUGUGYUACCUCGAAADAG
ptr-mir-378/422b AGGgé COCCUGACUCCAGGOCCUGTGDGHUACCUAGARATAG
hsa-mir-378/422b A CUCCUGRCUCCBGGUCCUGUGUG& DACCUAGARAUAG

agagaqaq

B 38 i TEE LT microRNA HIEZFFIH AT, Consensus #7—BA#,
L2/LINE £R KRB ELIF5, SINE BREREETFY,

Fig 3.8 (A) Multiple sequence alignment of mir-28 homologs.L2/LINE: direction and
position of L2 elements relative to mir-28, consensus.: conserved positions in sequence
alignment. (B) Multiple sequence alignment of mir-325 homologs. SINE/LINE:
direction and position of SINE and LINE elements relative to mir-325, consensus.:
conserved positions in sequence alignment. (C) Multiple sequence alignment of
mir-378/mir-422b homologs. MIR/SINE: direction and position of MIR elements
relative to mir-378/mir-422b. consensus.: conserved positions in sequence alignment.

3.4 microRNA 9FBy3E4k

Let-7 FFHFETHEYHT, BERH. RKE. WS, RWE
BIEPHAGTE, XiRW let-7 P FERSHUMNAEE, HELYNBLTE
ETBRBEAINYRT . HH&A N niRNA f1# (b R i N3 FE 8T RY, Al
FRESFHEIURERSBER. BRHBREL~LMTR—SRVHRERF],
REFFIEEE EERRE. MERSES~ETRARGEA EMRFEAREE
EfE. XERITBXES miRNA BT R #ITT IS HA.

miR-181 MR MIE/BEE~EN, SHTAARLE LOFAELERKG>
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£ XAMRERT HEINDNREFRIRAEY I, ERERAFNIYTHE
R (LA 3.9).
human,dog cow ——— —89—89— ——C— @ mir- 18121

mouse, rat +O_ _.-u-.— O mir-181b-1
chicken . C . . '- toir=1514-2
. . . TRl E b
xenopus tropicalis ~ —@—()— —9 @ @ mir-151c
danio rerio — R B = () mir-151d

& 3.9 miR-181 AF AT E. ZFKET 6 MR, B3 MERE. £READR,
A1 miR-181c (RN, MERTYHFTRE—IEN,

Fig 3.9 Evolution history of the mir-181 family. in human, there are six copies, grouped in three
cluster, In zebrafish, there are two copy of mir-18c., which is absent in amphibian and aves.

miR-144 R HLHB & Z0, T 2 H niR-144 M miR-451 ARNHK), BREZ S
hHRE R . MARNKEHE miR-144 M miR-451 & FE 5 HAME, BrLlefIfy
e Em T (LHE 3. 10).

aves

teleost

mir-451

teleost

B 3.10 miR-144 ERRATHIL R .
Fig 3.10 Phylogenetic network of mir-144 cluster.

miR-141 % £ AEM miR-141 1 miR-200 AH, TRETEHERT~L
1, BIoPRE, XNMERETERIYNEEMETER, HEEHD EN,
RTTRAFREL RKFT B S P RB)%IE.
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miR-34 FEERBENYPEE =/ AR, MEFEIPFRE—4.
Ak M 48 T BRIX A F IR AL P R IO LBy 5%, {ER miR-34a. miR-34b A
miR-34c X Z KR, Xi#HIH miR-34 BEHHEHES (LE3.11).

3.11 miR-34 FKAIHEALB 547 miR-34 KKRESLTE P AT B85 % 0
PR

Fig 3.11 Gene tree of mir-34 cluster. mir-34-1 seems to evolve rapidly. This cluster form
four distinct clades during evolution.

HEREERT, BRIVFEAEFETHFIEBRAMERAA —NERFEMLT
$, #im, miR-23 &L H miR-23. miR-24 1 miR-27 ERH, EFIZRZEAE
FFlMxXe. LWENMAFERMENER, 45 HB=/ miRNA 2RAK, mWH
DEAFANMENEN, AERaAENNMEN, EN—RETFARGREE L,
A, BAEME miR-23 ERMNARM#ELHE. E—Fd4HE, HE
ZERE G & P i miR-24 M miR-23a B & miR-23b AXKIESL— M ER, A%
RIBEANEN, REBERL, EFEIPIRLETRET miR-27, TREES
HERTHEZAEEARNERZEN—AE L. RANHEAEREEN RS Y+
ERT. BoM#EREE, EFEIIYPE., FE& miR-23a 5 miR-23b. miR-24
1 miR-27 AR ERE, EHEFFEFEIMEN, MEEESAP MmR-27 £
KT (RHE3.12).
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teleost 1eleost teleost zebrafish zebrafish @ a7t
- .}
‘._I_ij-O— tetrapoda @00 -0  rerapoda O 24
00 | et T“-’Tfi-?o- 5 5
| .
] (A)
teleost teleost teleost zebrafish zebrafish
tetrapoda tetrapoda
——C— 90O 90— --0-0O 8-0-0O

W S ey o

(B)

B 3.12 miR-23 R ERAIE F O] aEAIREILBE 120

Fig 3.12 The two most possible constructions for the history of the mir-23 cluster.

ESFPRMRA, EHLIEP, HLE miRNA FFERBALNYIPERK,
miR-133 MR~ F. M FREESH)IYPHERETRHRER~L. &
RoaEP, EFTMER, MEAFREIA EN.

3.5 microRNA SR Y S 2

FIAEER miRNA 75, RNERZERATHEES HMNSEEN 3’ EH
FXBMILBENEL L, BRERBT 865 LS,
# 3.4 microRNA EFHIEF-5)
Table 3.4 Target gene of identified microRNA

miRNA Score MFE Target gene
let-7a 120 -20.52 thyroid stimulating hormone receptor
fet-7a 121  -20.93 leucine rich repeat containing 6 (testis)
let-7a 123  -27.22 retinaldehyde binding protein 1

let-7a 123 -22.3 max interactor 1

let-7a 124  -24.01 collagen alpha 2(iv) chain precursor

let-Ta 126 -27.33 transmembrane protein 43

let-7a 126 -26.04 chromodomain helicase dna binding protein 9
let-7¢ 120 -24.85 deoxyguanosine kinase

let-7¢ 123 -27.22 zinc finger, cche domain containing 11
let-7¢ 127 2543 gl/s-specific cyclin d3

let-7d 121  -24.24 similar to cg9667-pa

let-7d 122 -28.74 bacuioviral iap repeat-containing protein 6
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let-7d
let-7d
let-Te
let-7e
let-Te
let-7e
let-7e
let-Te
let-7f
let-7f
let-7f
let-7g
let-7g
mir-1

mir-7

mir-7
mir-7
mir-7
mir-7
mir-7
mir-7
mir-7
mir-7
mir-7

mir-7
mir-9
mir-9

mir-9
mir-9

mir-9

mir-9
mir-9
mir-10a
mir-10b
mir-15b
mir-15b
mir-15b
mir-15b
mir-16
mir-16
mir-17-3p
mir-17-5p

123
126

120
120
121
122
127
131
120
121
122
120
121
120
120
121
121

122

122
122
122
125

126

126
129
120
122
123
123

128

131
134
124
120
120
122
123
133
122
124
123
123

-23.92
-23.71

-27.14
-23.71
-25.32
-26.66
-25.89
-30.63
-22.52
-22.52
-27.19
-24.86
-26.75
-20.69
-22.38
-23.97
-23.51

-23.04

-21.32
-21.32
-22.27
-21.28

-21.46

-22.08

-25.5
-22.16
-25.88
-20.09
-21.27

-24.03

-27.04
-27.42
-29.58
-26.87
-21.98
-23.79
-22.02
-26.61
-26.52

-25.9
-25.96
-20.84

rgs19-interacting protein 1

hypothetical protein xp_850502

tRNA -splicing endonuclease subunit sen34
importin alpha-2 subunit

30 kda protein

f10b5.9

ring finger protein 137

upf0120 protein dkfzp564c186

netrin-g1 ligand

immunoglobulin superfamily, member 4d
interferon regulatory factor 2 binding protein |
coatomer protein complex, subunit beta 2
breast cancer metastasis-suppressor 1-like
probable ma-dependent helicase p68

bax inhibitor-1

de-etiolated 1

cgl4536-pa

hypothetical protein xp_861067

5-3 exoribonuclease 2

y48b6a.3

threonine synthase-like 1

upstream binding protein 1

hypothetical protein xp 533386

probable histone acetyltransferase myst1
nyclear autoantigen
annexin a8
juxtaposed with another zinc finger gene 1
cop9 (constitutive photomorphogenichomolog, subunit 2
max interactor |
pyruvate dehydrogenase [lipoamide]]kinase isozyme |,
mitochondrial precursor
zinc finger ccch type containing 11a
b cell lymphoma/leukemia 10
serine/threonine kinase 35
nei-like 2
activin receptor type i precursor
dual specificity mitogen-activated protein kinase kinase 1
importin 8
chromatin modifying protein 1
activin receptor type ii precursor (actr-ii)
son protein
lanc-like protein 2
angiopoietin-like 7
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mir-17-5p 124  -21.49 voltage-dependent anion channel 2

mir-17-5p 126 -23  cofilin2

mir-17-5p 128 -21.66 frizzled 3 precursor

mir-17-5p 128  -24.72 gamma-aminobutyric-acid de receptor beta-3 subunit precursor

mir-17-5p 129 2242 sorting nexin 12

mir-17-5p 130 -23.75 dipeptidyl-peptidase i precursor

mir-17-5p 131  -26.92 proteasome 26s atpase subunit 6

mir-17-5p 131  -23.51 ring finger protein 127

mir-17-5p 138  -29.23 tripartite motif protein 8

mir-18a 123  -20.13 na/cl-dependent taurine transporter

mir-18a 128 -25.04 intersectin 1

mir-18a 129  -23.75 neurobeachin

mir-20a 120 -21.69 similar to jagunal homolog 1

mir-20a 121 -21.13 sorting nexin 12

mir-20a 122 -22.82 proteasome 26s atpase subunit 6

mir-20a 122 -21.95 hla-b associated transcript 4

mir-20a 123 -20.9 heterogeneous nuclear ribonucleoprotein l-like

mir-20a 124  -23.61 tripartite motif protein 8

mir-20a 136 -22.03 hypothetical protein xp_547102

mir-22 120 -24.26 hypothetical protein xp_849994

mir-22 126 -25.18 kh do'main containing, ma binding,signal transduction
associated 3

mir-22 127 -24.3 ubiquitin conjugation factor e4 a

mir-23a 123 -22.9 neurofilament, light polypeptide

mir-23a 125 -22.17 regulator of g-protein signalling 12

mir-24 120 -28.8 calreticulin

mir-24 121  -26.84 nuclear factor 1 a-type

mir-24 122  -24.02 procollagen, type v, alpha 1

mir-24 126 -28.37 wilms tumour 1-associating protein

mir-24 127  -26.24 lamin b receptor

mir-25 120  -21.13 mitochondrial ribosomal protein 149

pyruvate dehydrogenase [lipoamide]Jkinase isozyme 4,

mir-23 123 -28.32 mitochondrial precursor

mir-25 128  -26.51 heat shock protein 8

mir-25 128 -23.16 nuclear factor 1 b-type

mir-27a 125 -23.6 mitochondrial import receptor subunit tom22 homolog

mir-27a 129  -25.29 ret proto-oncogene

mir-28 120 -21.92 cg8253-pa

mir-28 122 -23.2 trna-splicing endonuclease subunit sen34

mir-28 122 -27.06 cell division cycle 10

mir-28 122 -24.77 junctophilin |

mir-28 123 -21.37 thyroid stimulating hormone receptor

mir-28 123 26.93 gpi-linked nad(p)X+)—arginine adp-ribosyltransferase 1
precursor
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mir-28 125  -21.79 h3 histone, family 3b

mir-28 125  -28.35 lipidosin

mir-28 126  -24.87 cg9987-pa

mir-28 130 -27.68 h-revl07-like protein 5

mir-29a 121  -23.08 transcriptional regulator atrx

mir-29a 125  -22.49 cerebral endothelial cell adhesion molecule 1
mir-30a-3p 120  -32.68 protein c2001f36

mir-30a-3p 120 -26.89 recombining binding protein suppressor of hairless
mir-30a-3p 129 -30.26 islet cell autoantigen 1

mir-30a-5p 122 -28.46 collagen aipha 1(iv) chain precursor
mir-30a-5p 123  -22.21 pappalysin-2 precursor

mir-30a-5p 125 -20.59 hypothetical protein xp_536264

mir-30b 120 -24.76 ras-related protein rab-18

mir-30b 123  -27.84 proprotein convertase subtilisinkexin type 5 precursor
mir-30b 127  -20.35 stromal antigen 2

mir-30b 141  -30.27 embryonic ectoderm development

mir-30¢c 130 -26.06 heat-shock protein 105 kda

mir-30d 120 -20.58 zinc finger, matrin type 5

mir-30d 122 -28.46 collagen alpha 1(iv) chain precursor
mir-30d 128  -23.66 hypothetical protein xp_536264

mir-31 121  -23.19 p53-inducible cell-survival factor

mir-31 123 -23 myristoylated alanine-rich c-kinase substrate
mir-31 124 -25.29 ankyrin 2

mir-31 126  -26.88 protocadherin 9

mir-31 130 -29.85 peroxisomal membrane protein 11b

mir-31 135 -30.31 apolipoprotein c-ii precursor

mir-32 121 -23.87 cytoplasmic polyadenylation element binding protein 2
mir-32 121  -22.37 hypothetical protein xp_858448

mir-34a 120 -24.75 senataxin

mir-34a 121 -29.09 pral family protein 2

mir-34a 122 <26.2 nat-dependent glutamate transporter
mir-34a 122 -2545 targetofegrl, member |

mir-34a 123 -25.5 cop9 constitutive photomorphogenic homolog subunit 7b
mir-34a 123  -24.99 heterogeneous nuclear ribonucleoprotein r
mir-34a 124 -27.96 non-pou domain containing,octamer-binding
mir-34a 124  -27.69 ras p21 protein activator 3

mir-34a 125 -29.62 cgl1430-pb

mir-34a 126 -22.02 ankyrin2

mir-34a 131  -26.67 phosphoglycerate kinase 1

mir-34a 137  -30.56 heat shock 70kda protein 14

mir-92 120 -28.2 tumor protein d54

mir-92 124 -21.6 hypothetical protein xp_854863

mir-93 120  -21.08 c¢g4203-pa

mir-93 122 -21.13 enhancer of polycomb homolog 2
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mir-93
mir-93
mir-93
mir-93
mir-93
mir-95
mir-95
mir-96
mir-96
mir-96
mir-96
mir-98
mir-98
mir-98
mir-98
mir-98
mir-98
mir-98
mir-98
mir-98
mir-98
mir-98
mir-98
mir-101
mir-101
mir-101
mir-101
mir-101

mir-103

mir-103
mir-103
mir-103
mir-103
mir-103
mir-103
mir-103
mir-103
mir-103
mir-103
mir-103
mir-106b
mir-106b
mir-106b

122
123
124
126
127
120
135
121
122
127
127
120
122
122
123
123
123
124
124
126
126
127
135
120
122
127
127
128

120

120
121
121
122
122
123
123
123
126
128
130
120
121
121

-26.42
-25.14
-20.42
-27.57
-26.97
-23.48
-22.16
-26.11
-21.12
-20.83
-24.49
-24.01
-24.73
-22.85
~20.09
-21.42
-22.99
-22.04

-21.14

-20.62
~24.22
-21.42
-21.33
-25.49
-22.18
-22.96
-26.61

~21.5

-21.5

~22.2
-24.58
-22.09
-24.37
-25.48
-23.85
-22.88
-22.35
-23.25
-21.03

-26.5
-21.69
-25.14
-21.13

fin29 gene product

coated vesicle membrane protein
necdin-like 2

emsy protein

rim binding protein 2

surviving

antiquitin

dna repair protein rad51 homolog 4
rhophilin, rho gtpase binding protein 2
atp-binding cassette, sub-family a member 1
muskelin 1, intracellular mediator containing kelch motifs
pre-b-cell leukemia transcription factor 3
wd repeat and socs box containing protein 2
collagen alpha 2(iv) chain precursor

lim domain kinase 2

cgl1137-pa

mixed lineage kinase-related Kinase mrk-beta
transmembrane protein 41b

endothelin receptor type a

max interactor 1

rab14, member ras oncogene family
pre-b-cell leukemia transcription factor 3
mitogen-activated protein kinase kinase kinase kinase 3
snare protein ykt6

paralemmin 2

archain

mad homoiog 2

hiv-1 rev binding protein

thyroid hormone receptor-associated protein complex 240 kda
component

b7-2 protein

tissue inhibitor of metalloproteinase 3

set and mynd domain containing protein 2
peroxisomal biogenesis factor 19
cg6903-pa

muscleblind-like 1

¢g2924-pc

mos polyadenylation response element
cullin-5

k+ channel tetramerization protein
interferon-induced 35 kda protein

jagunal homolog 1

nsl-associated protein 1

sorting nexin 12
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mir-106b
mir-106b
mir-106b
mir-107
mir-107
mir-107
mir-107
mir-107
mir-107
mir-107
mir-10a
mir-10b
mir-122a
mir-122a
mir-122a
mir-122a
mir-122a
mir-122a
mir-125a

mir-128a
mir-128a
mir-128a

mir-128a
mir-129
mir-129
mir-130a
mir-130a
mir-130a
mir-130a
mir-130a
mir-132

mir-132

mir-132
mir-132
mir133a
mirl33a
miri33a
miri33a
mirl33a

mirl33a

122
123
136
120
120
121
123
124
125
125
124
120
120

120
121
123
123
134
128

121
121
122

126
120
131
121
121
122
133
125
120

120

121
127
121
121
121
122
124

128

22.82

-20.9
22.03

228
21.04
21.63
-26.16
25.91
26.15
2492
-29.58
-26.87
-26.75

-25.39
-21.98
-27.14
-24.89
-26.98
-33.98

-26.62
-23.5
-23.22

-25.95
-20.85
-31.28
-21.14
-20.77
-22.08
247
-22.38
-25.33

-24.09

-25.79
-28.16
-27.89
-30.23
-28.95
-32.59

-32

-31.96

proteasome 26s atpase subunit 6

heterogeneous nuclear ribonucleoprotein I-like
hypothetical protein xp_547102

endosulfine alpha

rab geranylgeranyltransferase, beta subunit
myotubularin related protein 4

protein kinase, cgmp-dependent, type i
peroxisomal biogenesis factor 19

glycerol kinase

interferon-induced 35 kda protein
serine/threonine kinase 35

nei-like 2

hypothetical protein xp_847170

protein tyrosine phosphatase,receptor type, g precursor
dickkopf related protein-3 precursor

start domain containing 7

glucose-6-phosphate 1-dehydrogenase
sprouty-related protein 1 with evh-1 domain
ataxin 2-binding protein 1

serine/threonine protein phosphatase 2a, 55 kda regulatory
subunit b

emsy protein

leucine-rich repeat transmembrane neuronal protein 3
precursor

sarla gene homolog 1

26s proteasome non-atpase regulatory subunit 7
werner helicase interacting protein

yeast ino80-like protein

putative homeodomain transcription factor 2
ubiquitin-conjugating enzyme e2 d2
trinucleotide repeat containing 6a

sec14 and spectrin domains 1

solute carrier family 25, member 28

calcium channel, voltage-dependent,beta 4 subunit

transmembrane emp24 protein transport domain containing 9
e74-like factor 2 (ets domain transcription factor)

c34ci24

r3h domain protein kiaal 002

testis-specific serine kinase 4

opioid receptor, sigma 1

actin-related protein 2/3 complex subunit 1b

swi/snf-related de matrix-associated actin-dependent regulator
of chromatin d1
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mir-134
mir-134

mir-1335a

mir-135a
mir-135a
mir-135a
mir-135a
mir-135a
mir-135a
mir-133a
mir-135a
mir-135a
mir-135a
mir-136
mir-136
mir-136
mir-136
mir-136
mir-137

mir-140

mir-140
mir-141
mir-141
mir-141

mir-141

mir-141
mir-141
mir-141
mir-141
mir-141
mir-141
mir-142-3p
mir-142-3p
mir-142-3p
mir-142-3p
mir-142-3p
mir-142-3p
mir-142-3p
mir-142-3p
mir-142-3p
mir-142-3p

120
125

121

122
123
123
123
124
125
126
128
129
140
121
121
122
126
129
124

121

129
120
121
122

122

125
127
127
128
129
129
132
128
127
124

122

122
122
121
121
121

«25.9
~20.12

-26.57
-20.06
-23.25
-23.75
-24.67
-23.19
-23.21

-23.3
-21.91
-26.25

-21.9
-20.31
-24.85
-20.79
-23.16
-20.21

-24.2

<2248
-22.68
-21.11
-20.31

-23.79

-24.33
-22.08
-20.3t
-25.38
-25.19

-27.6
-27.14
-21.11
-23.54
-24.57

-20.62

-21.79
-22.87
-23.43
-20.96
-23.93

sterile alpha motif domain containing 9-like
phosphoinositide-3-kinase, class 2,alpha polypeptide

hypothetical protein xp_846956

transcription factor sp1

eh domain binding protein 1

fas-associated factor 1

ring finger protein 37

high-mobility group 20a

lutropin-choriogonadotropic hormone receptor precursor
acetyl-coa synthetase 2-like

ae binding protein 2

potassium channel tetramerisation domain containing 10
dna-(apurinic or apyrimidinic site)lyase

prefoldin 5

protein phosphatase 1, regulatory (inhibitor) subunit 14¢
prostaglandin-endoperoxide synthase 1

myosin regulatory light polypeptide 9

forkhead box 03a

horma domain containing 1

guanine nucleotide-binding protein g(i)/g(s)/g(o) gamma-3
subunit

cytokine receptor-like factor 3

stromal cell-derived factor 2 precursor (sdf-2)
transcriptional regulator atrx

phytanoyl-coa hydroxylase interacting protein-like

hypothetical protein xp_848099

tbc1 domain family, member 15

amyloid beta a4 precursor protein-binding family b member 2
chromodomain helicase dna binding protein 9
tyrosine-protein kinase jak1

splicing factor u2af 35 kda subunit

polyadenylate-binding protein 4 (poly(a)-binding protein 4
splicing factor, arginine/serine-rich 10

serofogically defined colon cancer antigen 1

RNA binding motif protein 25

Autophagy protein 16-like

hypothetical protein XP_849242

scavenger receptor class B, member 1

interleukin-21

Sadl/unc-84 protein-like 1

sorting nexin 3 .

mitochondrial ribosomal protein L18
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mir-143 122 -26.9 nuclear receptor subfamily 1, group h, member 4

mir-143 123 -23.09 retinoblastoma binding protein 7

mir-143 123 -25.44 ubiquitin-conjugating enzyme e2 variant 2

mir-143 127 -25.86 heterogeneous nuclear ribonucleoprotein a2/bl

mir-144 120 -22.21 probable ma-dependent helicase p68

mir-144 120 -20.51 zinc finger x-chromosomal protein

mir-144 122 21.8 cgl2341-pa

mir-144 123  -22.08 polyhomeotic like 3

mir-144 123 -20.32 adaptor-related protein complex ap-1,sigma 3

mir-144 124 -20.52 zinc finger protein 650

mir-144 131 -25.35 p)fruvate de-hydrogenase [lipoamide]]kinase isozyme 4,
mitochondrial precursor

mir-1435 122 -33.46 chromosome x open reading frame 40

mir-145 126  -30.75 camp responsive element binding protein 3-like 4

mir-143 131 -32.77 desmoglein-1

mir-145 142  -29.98 tyrosine-protein kinase jak1

mir-146a 121 -23.38 cgl1986-pa

mir-146a 122 -20.75 vacuolar protein sorting 54

mir-146a 123 -21.87 actin-binding lim protein 1

mir-146a 128  -21.05 cell cycle progression 2 protein

mir-148a 120 -25.64 guanylate cyclase activator la

mir-148a 121  -20.11 activated ma polymerase ii transcriptional coactivator p15

mir-148a 124  -27.52 far upstream element binding protein 1

mir-148a 133  -30.07 lymphocyte cylosolic protein 2

mir-149 120 -29.59 hypothetical protein xp_536264

mir-149 120 -29.79 nucleolar gtp-binding protein 1

mir-149 120  -30.41 ubiquinolcytochrome c reductase subunit

mir-149 122 -30.86 heterogeneous nuclear ribonucleoprotein u

mir-149 122 -36.01 paraneoplastic antigen mal

mir-149 122 -29.88 zinc finger protein 289, id1 regulated

mir-149 131 -37.61 cg7550-pa

mir-150 120 -30.27 adipocyte complement related protein of 30 kda

mir-150 121 -36.29 heterogeneous muclear ribonucieoprotein a0

mir-150 121 -31.96 hypothetical protein xp_533819

mir-150 122 -26.9 origin recognition complex, subunit 2

mir-150 123 -34.86 hypothetical protein xp_845035

mir-150 126  -31.81 inner centromere protein

mir-150 129  -33.88 ubiquitin specific protease,proto-oncogene

mir-150 130  -30.78 follistatin-related protein 1 precurser

mir-151 122  -28.06 olfactomedin-like 2a

mir-151 123 -20.39 ma binding motif protein 5

mir-152 121  -26.19 tar dna binding protein

mir-152 12 -23.4 glycoprotein méa

mir-152 122 -31.2 k562 cell-derived leucine-zipper-like protein |
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mir-152
mir-152
mir-152
mir-181a
mir-181a

mir-181a

mir-181a
mir-181b
mir-181b
mir-181b
mir-181b
mir-181b
mir-181b
mir-181b
mir-181c
mir-181¢
mir-181¢
mir-181d
mir-181d
mir-181d

mir-181¢

mir-181d
mir-181d
mir-181d
mir-181d
mir-181d
mir-181d
mir-182
mir-182
mir-182
mir-182
mir-182

mir-183

mir-183
mir-183
mir-183
mir-184
mir-184
mir-184
mir-184
mir-184

122
124
133
121}
123

126

131
121
122
123
124
126
127
129
124
126
129
136
130
130

127

127
126
124
124
122
120
120
121
122
123
128

120

121
132
133
120
121
121
121
122

-28.83

-24.7
-32.69
-20.01
-20.99

-26.94

-23.65
-24.37
-25.87
-25.44
-22.72
-27.25
-27.43
-29.67
=25
-25.99
-25.36
-29.55
-27.55
-28.9

-25.82

-24.53
-25.87
-24.03
-26.04
-24.09

-25.2
-23.21
-25.43
-20.23
-22.63
-27.45

-29.26

-22.64
-24.48

-28.2
-24.89
-23.44
-24.19
-25.26
-23.72

protein c5orf3
interleukin-13 receptor alpha-1 chain precursor
josephin 1
intersectin 2
dnaj (hsp40) homolog, subfamily b.member 14
malony! coa-acyl carrier protein transacylase, mitochondrial
precursor
cerd-not transcription complex,subunit 4
huntingtin interacting protein b
f26e4.12
clathrin heavy chain
ariadne-1 protein homolog
atp-binding cassette, sub-family a member 1
glutamate receptor, metabotropic 1
cylindromatosis (turban tumor syndrome)
omithine carbamoyitransferase precursor
lin-7 homolog ¢
y47d9a.2a
huntingtin interacting protein b
atp-binding cassette, sub-family a member 1
cylindromatosis (turban tutnor syndrome)
solute carrier family 2, facilitated glucose transporter, member
8
ns1-associated protein 1
glutamate receptor, metabotropic 1
nuclear receptor co-repressor/hdac3 complex subunit
cg10286-pa
testis specific, 10
inner nuclear membrane protein manl
bag-family molecular chaperone regulator-4
basic helix-loop-helix domain containing, class b3
intersectin 2
juxtaposed with another zinc finger gene 1
brain-derived neurotrophic factor
ariadne ubiquitin-conjugating enzyme e2 binding protein
homolog 1
fatty aldehyde dehydrogenase
weel-like protein kinase
thyroid hormone receptor associated protein 2
bromodomain containing 8
cg6903-pa

mothers against decapentaplegic homolog 5
nipsnap) protein
sh3 domain containing ring finger 2
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mir-184 §122  -30.93 ephrin receptor ephb2 precursor

mir-184 125  -27.19 glycerol-3-phosphate dehydrogenase 1-like

mir-184 128  -22.32 pabpl-dependent poly a-specific ribonuciease subunit pan3

mir-186 120 -22.56 cgl1796-pa

mir-186 121 -23.55 tpr domain, ankyrin-repeat and coiled-coil-containing

mir-186 122 -24.39 tsc22 domain family 3

mir-186 122 -23.37 protein ¢200rf103 precursor

mir-186 123 -20.55 actin-binding lim protein |

mir-186 123 -20.82 casein kinase ji alpha 1 subunit

mir-186 124  -21.16 homeodomain-interacting protein kinase 3

mir-186 125  -22.51 ammadillo repeat-containing protein

mir-186 125  -25.05 origin recognition complex subunit 5

mir-186 127  -24.02 zinc finger 265

mir-186 131  -20.75 bel-2-associated transcription factor 1

mir-186 136  -25.59 ribosome biogenesis protein bms] homolog

mir-188 120 -25.39 sporulation-induced transcript 4-associated protein

mir-188 120  -29.67 galactocerebrosidase

mir-188 121 -24.32 enhancer of polycomb 1

mir-188 122 -27.98 myeloid/lymphoid or mixed-lineage leukemia protein 2

mir-188 130  -29.76 hypothetical protein xp_854965

mir-188 135  -39.57 adenosine al receptor

mir-188 146  -39.67 protein-l-isoaspartate(d-aspartateyo-methyltransferase

mir-189 120 -24.09 implantation-associated protein

mir-189 120 -22.5 ma binding protein 5

mir-189 124  -28.52 positive cofactor 2,glutamine/g-rich-associated protein

mir-189 124  -2497 protein kinase, amp-activated, alpha 1 catalytic subunit

mir-189 138 -31.38 leupaxin

mir-18a 123 -20.13 na/cl-dependent taurine transporter

mir-18a 128  -25.04 intersectin 1

mir-18a 129  -23.75 neurobeachin

mir-190 122 -22.47 probable atp-dependent rna helicase ddx6

mir-190 130 -20.18 alkyldihydroxyacetonephosphate synthase, peroxisomal
precursor

mir-191 124 -2492 tubulin, alpha 1

mir-191 124  -21.52 paired related homeobox 1
lipoamide acyltransferase component of branched-chain

mir-192 120 -2598 alpha-keto acid dehydrogenase complex,mitochondrial
Pprecursor

mir-192 121  -20.68 f33h2.2

mir-192 124 -22.07 periphilin 1

mir-192 128  -28.27 dna-directed ma polymerase ii 140 kda polypeptide

mir-194 122 -2267 cgld182-pa

mir-194 136 -26.39 Aflotillin-1
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mir-195
mir-195
mir-195
mir-195
mir-195
mir-196a
mir-196a
mir-196a
mir-196a

mir-196a

mir-196a
mir-196a
mir-196a
mir-197
mir-197
mir-197
mir-197
mir-197
mir-197
mir-197
mir-199a
mir-199a
mir-199a
mir-199a
mir-199a
mir-199a
mir-200a
mir-200a
mir-200a
mir-200a
mir-200a
mir-200a
mir-200a
mir-202
mir-202
mir-202
mir-202
mir-202

mir-204

mir-204

121
125
127
130
130
120
121
122

123

125

126
131
134
122
126
127
129
129
133
144
123
126
127
128
130
132
122
123
123
124
125
125
127
120
120
121
122
125

120

121

-24.59
-21.01
-23.95
-28.44
-22.92
-21.31
-22.15
-21.82

-24.28
-23.66

-23.64
-20.57
-22.18
-38.08
-33.88
-32.8
-33.31
-34.11
-39.22
-35.81
-28
-36.97
-26.02
-28.27
-32.95
-23.68
-25.88
-25.03

-22.3

.22.99
-20.86
22,65
-25.67
-23.33
-24.59
-25.59
-25.18
28.77

-26.73

-28.14

rab-interacting factor

phosphoserine aminotransferase
hydroxymethyiglutaryl-coa synthase,mitochondrial precursor
atpase, h+ transporting, v1 subunit b

semaphorin 6d precursor

retinoblastoma-binding protein 1

mitochondrial tumor suppressor 1

upf2 regulator of nonsense transcripts homolog
hypothetical protein xp_854965

solute carrier family 4, sodium bicarbonate transporter-like,
member 10

splicing factor, arginine/serine-rich 1 (asf/sf2)
sprouty-related protein 1 with evh-1 domain

cug triplet repeat, ma binding protein 2

chromodomain helicase dna binding protein 3
nucleosome assembly protein 1-like 4

latrophilin 1  precursor

cg3625-pb

pumilio homolog 2

exportin-7 (ran-binding protein 16)

rabsb, member ras oncogene family

zine finger protein 91

heavy neurofilament protein

rma binding motif protein 18

ribophorin ii precursor

nad(p)h dehydrogenase [quinone] 1(quinone reductase 1)
udp-glucose dehydrogenase

polyadenylate-binding protein 4

stromal celi-derived factor 2 precursor (sdf-2)
hypothetical protein xp_848099

phytanoyl-coa hydroxylase interacting protein-like
amyloid beta a4 precursor protein-binding family b member 2
calpastatin

splicing factor u2af 35 kda subunit

non imprinted in prader-willi/angelman syndrome 2

zinc finger and btb domain containing 10

tight junction protein 1

cg9005-pa

c¢d19 antigen

peroxisome proliferator activated receptor gamma coactivator
1 alpha

hypothetical protein xp_533238
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mir-204

mir-204

mir-204
mir-204
mir-204
mir-205
mir-205

mir-205

mir-205
mir-205
mir-205
mir-205
mir-205
mir-205
mir-205
mir-205
mir-205

mir-206

mir-206
mir-206
mir-206
mir-206
mir-206

mir-208

mir-211

mir-211

mir-211
mir-211

mir-211

mir-211
mir-211
mir-211

mir-21]

mir-212
mir-212

121

125

126
127
127
120
120

121

121
122
122
123
126
128
129
130

141

121

121
122
123
125
129

123

121

121

121
122

122

123
123
123

125

121
122

-23.12

-30.57

-29.08
-23.03
-28.79
-26.38
-25.39

-31.35

-33.16
-27.11
-31.15
-30.63
-29.92
-35.52
-31.28
-29.54

-33.69

-20.76

-20.38
-23.08
-21.65
-24.24
-24.14

-21.7

-30.42

-28.13

-24.31
-23.3%

-32.14

-27.56
-32.1
-32.85

-30.13

-33.33
-27.11

hypothetical protein xp_863615

atp synthase, h+ transpotting mitochondrial f0 complex,
subunitc precursor

f-box only protein 32

signal transducer and activator of transcription 5b

heat shock protein hsp 90-beta

xenotropic and polytropic retrovirus receptor

transforming growth factor beta regulated gene 1 (predicted)
probable ma-dependent helicase p68 (dead-box protein p68)
(dead-box protein 5)

adp-ribosylation factor 2

cytochrome b561

probable fow-affinity copper uptake protein 2

myozenin 1

leucine zipper and ctnnbipl domain containing
gdp-l-fucose synthetase

guanine nucleotide binding protein-fike 3 (nucleolar)-like
tatd dnase domain containing 2

chloride channel 3
hypothetical protein xp_532944

carbonic anhydrase-related protein 10
peripheral plasma membrane protein cask
kinesin family member 23

cgl5160-pa

vesicle amine transport protein 1

hypothetical protein XP_537341

swi/snf related, matrix associated,actin dependent regulator of
chromatin, subfamily d,member 3

hypothetical protein xp_533238

digeorge syndrome criticalde region protein 6
signal transducer and activator of transcription 5b

hypothetical protein xp_854863

cyclin fold protein 1

hmba-inducible

heterogeneous nuclear ribonucleoprotein u

peroxisome proliferator activated receptor gamma coactivator
I alpha

liprin-beta 2

egfr-coamplified and overexpressed protein
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mir-212 125  -22.71 hypothetical protein xp_536835

mir-214 120 -27.22 camp-dependent protein kinase inhibitor alpha

mir-214 120 -25 olfactomedin related er localized protein

mir-214 120 -27.59 gy-box

mir-214 121  -31.69 g protein-coupled receptor 157

mir-214 122 -26.99 calcium/calmodulin-dependent protein kinase ii gamma

mir-214 193 .26.55 malonyl coa-acyl carrier protein transacylase, mitochondrial
precursor

mir-214 124  -27.34 skeletal muscle and kidney enriched inositol phosphatase

mir-214 124  -29.65 ubiquinoi-cytochrome ¢ reductase subunit

mir-214 128  -27.33 dihydropteridine reductase

mir-214 128  -32.19 karyopherin (importin) alpha 3

mir-216 120  -20.36 ankyrin repeat and socs box-containing 9

mir-216 123 -25.52 epoxide hydrolase 2, cytoplasmic

mir-216 127 -24.89 5-amp-activated protein kinase,gamma-} subunit

mir-216 131 -25.13 comm domain containing de  protein 8

mir-217 120  -23.13 rab$5 interacting protein 2

mir-217 121  -21.67 glutathione s-transferase a4

mir-217 123 -27.72 tousled-like kinase 2

mir-217 124 -27.36 afg3-like protein 2

mir-217 127  -28.51 spermatid perinuclear rna-binding protein

mir-217 128  -25.98 malic enzyme 3, nadp(+)-dependent,mitochondrial

mir-220 120 -29.01 solute carrier family 7

mir-210 125 -31.2} mam domain containing glycosylphosphatidylinositol anchor 1

mir-221 120 -24.91 ubiquitin-conjugating enzyme e2d 3(ubc4/5 homolog, yeast)

mir-221 122 -22 eukaryotic transiation elongation factor 1 alpha 1

mir-221 123  -21.71 hypothetical protein xp_534674

mir-221 125 -21.28 c¢cgl17593-pa

mir-221 127 -33.1 dead-box protein 3, x-chromosomal

mir-221 128 -30 f54cl.5a

mir-22] 128 -22.75 eukaryotic transiation elongation factor 1 alpha 1

mir-222 120 -31.75 trna-splicing endonuclease subunit sen34

mir-222 125  -30.56 dnareplication licensing factor mcmé

mir-299-3p 122 -24.08 catenin (cadherin-associated protein), beta 1, 88kda

mir-222 134  -34.22 leptin receptor gene-related protein

mir-302a 125 -23.22 interleukin 8

mir-302a 127  -20.76 ccrd4-not transcription complex subunit 4

mir-302a 127 -21.82 plasma paf acetylhydrolase

mir-302a 128 -2091 cg6l71-pa

mir-302a 129  -26.52 acyl-coa synthetase long-chain family member |

mir-302a 130  -29.76 hematopoietic antigen cd38

mir-302a 131  -21.94 cgl7652-pa
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mir-302a
mir-302a
mir-302a
mir-324
mir-324
mir-324
mir-324
mir-324
mir-324
mir-324
mir-328
mir-328
mir-328

mir-328

mir-328
mir-328
mir-328
mir-328
mir-328
mir-328
mir-328
mir-328
mir-328
mir-328
mir-328

mir-328

mir-331
mir-331
mir-338
mir-338
mir-338
mir-338
mir-338
mir-338
mir-338
mir-338

mir-338

mir-338
mir-338
mir-338
mir-339
mir-339

132
132
134
121
122
124
126
127
127
132
121
122
123

123

123
124
124
124
126
126
126
126
127
127
130
132
122
123
120
122
123
125
125
126
127
128

130

130
132
135
120
120

-22.32
-21.65
-25.77
-31.29
-33.23
-34.14
-34.08
-31.09
-38.41

-36.3
-30.68
-31.01
-35.39

-37.29

-35.28
-31.1
-33.16
-35.4

-37.67
-35.28
-37.45
-4G.83
-38.59
-35.48
-41.92
-32.58
-30.76
-30.26
-27.53
-24.98
-27.86
-22.83
-24.18
-26.42
-23.22

-25.78

-29.33
2541
-27.39
-33.91
-31.57

calmodulin 1

membrane associated dna binding protein
son protein

goigi reassembly stacking protein 1

f-box only protein 31

sterol carrier protein 2
6-phosphofructokinase, muscle type
transmembrane protein 9 precursor
interleukin-13 receptor alpha-1 chain precursor
matrix metalloproteinase 2 preproprotein
semaphorin 4b precursor

cerebellin 1 precursor protein

pdgfa associated protein |

hypothetical protein xp_863626

vesicle amine transport protein 1

ariadne-2 protein homolog (ari-2)(triad] protein)

rabl 1b, member ras oncogene family

mitochondrial import receptor subunit tom22 homolog

nucleobindin 1 precursor (calnuc)

heart- and neural crest derivatives-expressed protein 1

membralin

glucose-6-phosphate 1-dehydrogenase

paxiilin

cg7289-pa

atp synthase mitochondrial f1 complex assembly factor 2

sodium- and chloride-dependent transporter xtrp2

protein c20orf22

e2f transcription factor 7

pou domain, class 2, transcription factor 2

cellular nucleic acid binding protein 1

ns}-associated protein 1

family with sequence similarity 32,member a
proto-oncogene protein c-fos

chromosome 22 open reading frame 13

arl-6 interacting protein-1 (aip-1)

pdz and lim domain 5 isoform enh2

hypothetical protein xp_851492

|-lactate dehydrogenase a chain
septin-2
rabl4, member ras oncogene family
px19-like protein
tetracycline transporter-like protein
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mir-339
mir-339
mir-339
mir-339
mir-339
mir-339
mir-339

mir-339
mir-339

mir-339

mir-342

mir-342
mir-342
mir-345
mir-345
mir-346
mir-346

mir-346
mir-346
mir-346

mir-346
mir-346
mir-362
mir-362
mir-362
mir-362
mir-362
mir-362
mir-362
mir-367
mir-367
mir-367
mir-367
mir-367
mir-368
mir-368
mir-368
mir-368
mir-368

120
122
122
127
127
127
130

130
136

138

123

125
130
123
124
120
121

122
123
125

127
139
121
123
123
124
126
127
131
120
124
125
127
129
120
121
124
125
127

-27.42
-29.35

-29.6
-35.68
-34.42
-37.25
-34.61

-32.08
-38.92
-37.86

-24.34

-29.11
-27.05

-27.2
~24.56
-30.44
-30.26

-31.23
-33.67
-38.74

-33.08
-42.55
-21.15
-25.69
-31.47

-26.8

-29.2
-25.79
-23.41
-22.94
-22.69
-25.02
-23.31
-23.46
-20.65
-26.62
-22.68
-24.39
-24.74

hepatoma-derived growth factor
hla-b associated transcript 2
riken cdna d130038b21
short transient receptor potential channel 3
mucin-1 precursor
isocitrate dehydrogenase 3 (nad+)alpha
serum amyloid a-3 protein precursor
electron transfer flavoprotein-ubiquinone oxidoreductase,
mitochondrial precursor
riken cdna 201000508
gpi-linked nad(p)+)—arginine adp-ribosyltransferase |
precursor
serine (or cysteine) proteinase inhibitor, clade b (ovalbumin),
member 1
cortactin
mof4 family associated protein 1
potassium inwardly-rectifying channel j15
ccr4-not transcription complex,subunit 6-like
24-dehydrocholesterof reductase precursor
rna-binding protein 4
isocitrate dehydrogenase [nad]subunit gamma, mitochondrial
precursor
dickkopf related protein-3 precursor
malony! coa-acyl carrier protein transacylase, mitochondrial
precursor
transcription factor coe4
transcription factor mafb
nucleoporin 88
adenylate cyclase, type vii
peroxisomal acyl-coenzyme a thioester hydrolase 1
bromodomain and wd repeat domain containing 1
nad(p) transhydrogenase,mitochondrial precursor
coagulation factor xiii a chain precursor
ma binding motif protein 22
dihydrouridine synthase 2-like
rhomboid, veinlet-like 7
cell growth regulator with ring finger domain 1
calnexin
glycoprotein mé6a
grpe protein homolog 1, mitochondrial precursor
peroxisomal membrane protein pmp34
riken cdna 0610040420
ubiquilin 1
signal transducing adaptor molecule 1
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mir-368
mir-368
mir-370
mir-370
mir-370
mir-370
mir-370

mir-370

mir-370
mir-371
mir-371
mir-371
mir-371
mir-375
mir-375
mir-375
mir-375
mir-376
mir-377
mir-378
mir-378
mir-378
mir-378
mir-378
mir-378

mir-378

mir-378
mir-378

mir-378

mir-378
mir-381
mir-381
mir-381
mir-381
mir-382
mir-382
mir-382
mir-382
mir-382
mir-382
mir-383

131
131
122
123
124
124
128

129

134
121
121
129
130
121
121
122
129
122
123
120
121
121

121
122
123

123

124
127

127

129
120
121
124
126
120
121
122
124
124
129
120

-22.89
24 88
-33.89
-32.93
-34.69
-33.71
-34.47

-31.96

-36.26
-24.01
-23.61
-24.97
-28.12
-24.14
-21.65
-25.02
-30.23
-25.22
-20.08
-35.34
-29.27

-29.22

-31.24
-31.99
-30.18

-31.86

-34.16
-36.29

-35.04

-34.8
-27.64
-23.32
-23.98
-26.63
-24.36
-22.66
-23.99
-25.15
-31.34
-28.88
-21.58

melanoma-associated antigen h1

ma binding motif protein 14
microfibrillar-associated protein 4

kelch-like 21

cg6903-pa

interferon stimulated exonuclease gene 20-like 2
igf-ii mrna-binding protein 1

hypothetical protein xp_858504

protein c2orfl 7 homolog

complement component c8 gamma chain precursor
¢d36 antigen

nad(p) transhydrogenase,mitochondrial precursor
whsc1l1 protein

cytoplasmic polyadenylation element binding protein 4
neuromodulin

oxysterol binding protein-related protein 6

proteinase activated receptor 3 precursor

heme binding protein 1

dual specificity mitogen-activated protein kinase kinase 4
drebrin 1

egl nine (c.elegans) homolog 2

ribosome receptor

sorting nexin-1

pyruvate dehydrogenase [lipoamide]]kinase
ma-binding protein raly

hypothetical protein xp_849102

snrpn upstream reading frame protein
lysosomal alpha-glucosidase precursor

arpi actin-related protein 1 homolog a,centractin alpha

mitochondrial translational release factor 1-like
protein kinase c, beta type

cgl2713-pa

cytoplasmic polyadenylation element binding protein 4
tyrosine-protein kinase receptor tyro3 precursor
ankyrin repeat domain 28

mannosyl-oligosaccharide 1,2-alpha-mannosidase ic
sparc related modular calcium-binding protein 1 precursor
histidyl-tma synthetase

centrin 2

serta domain-containing protein 1

I-plastin
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mir-383
mir-383
mir-383
mir-383

mir-383

mir-383

mir-383
mir-383
mir-383
mir-383
mir-383
mir-383
mir-383

mir-422a

mir-422a
mir-422a
mir-422a
mir-422a
mir-422a
mir-422a
mir-422a

mir-422a

mir-422a
mir-423
mir-424
mir-424
mir-424
mir-424
mir-424
mir-424
mir-424
mir-424
mir-424
mir-424
mir-425
mir-431
mir-431
mir-432
mir-432

120
120
120
121

121

122

122
124
125
127
130
131
133

120

120
121
123
126
128
129
130

132

133
120
120
120
122
122
122
122
128
129
131
131
123
122
130
120
120

-20.35

-22.2
-25.98
-20.51

-22.4

-21.02

-21.55
-26.64
-23.45
-26.55
-29.03
-27.13
-30.03

-29.91

-22.09
-35.34
-30.19

-36.6
-34.91
-33.02
-31.06

-32.81

-35.72

-32.4
-24.29
-21.13
-26.91
-21.01
-23.41
-23.14

-27.5

-22.5
-22.49
-23.14
-30.96
-27.87
-30.46
-26.62
-32.78

ribosomal protein 137

copine-6

round spermatid basic protein 1

c-type lectin, superfamily member 14

lipoamide acyltransferase component of branched-chain
alpha-keto acid dehydrogenase complex,mitochondrial
precursor

g-protein coupled receptor family c group 5 member b
precursor

ankyrin 2

v-rel reticuloendotheliosis viral oncogene homolog a
phd finger protein 20-like 1

protocadherin 9 precursor

thioredoxin, mitochondrial precursor

cell division control protein 2 homolog
mitogen-activated protein kinase 1

hypothetical protein xp_849105

peptidyl-prolyl cis-trans isomerase like 1

tax1

dual specificity mitogen-activated protein kinase kinase 1
calcium/calmodulin-dependent protein kinase ii gamma
24-dehydrocholesterol reductase precursor

solute carrier family 26, member 6

fus interacting protein

hypothetical protein xp_858504

diabetes related ankyrin repeat protein

neuron specific calcium-binding protein hippocalcin
karyopherin (importin} alpha 3
retinoblastoma-associated protein 140
serine/threonine kinase 19

ubiquitin carboxyl-terminal hydrolase 7
tyrosine-protein phosphatase,non-receptor type 3
fi6all.1

tata box binding protein-like protein 1

carbonic anhydrase xiv precursor

ubiquitin protein ligase e3a

u7 snma-associated sm-like protein Ism11

zinc transporter like 2

dolichyldiphosphatase 1

heat-shock protein beta-7

cd164 antigen, sialomucin

lectin, galactoside-binding, soluble, 9
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mir-432
mir-432
mir-432
mir-432
mir-432
mir-432
mir-432
mir-432
mir-432
mir-432
mir-432
mir-432
mir-448
mir-448
mir-448
mir-448
mir-448

mir-448

mir-448
mir-448
mir-448
mir-448
mir-449
mir-449
mir-449

mir-449

mir-449
mir-449
mir-449
mir-449
mir-449

mir-449

mir-450
mir-450
mir-450
mir-450
mir-451
mir-452
mir-452
mir-452

126
121
121
122
122
123
124
124
126
127
129
131
120
122
122
123
123

124

125
125
126
127
120
120
120

121

121
123
124
124
125

129

123
123
126
141
121
121
121
121

25.49
-22.56
23.49
-26.01
-28.72
-26.57
-28.96

-33.4
-30.04
-36.21
-34.88
-28.81
-21.24
22.02
-24.29
-20.87
21.62

-20.97

-24.36
-22.42

-224
-27.52

-23.2
-26.61
-23.49

-25.36

-22.81)
-22.99
-22.67
-23.37

-29

-26.15

-24.58
-20.16
-20.44
-21.15

-21.9
-21.22
-22.86
-20.64

chloride channel protein 6
transmembrane psotein 41b
p53-inducible cell-survival factor
peptidy! prolyl isomerase h

cell death activator cide-b

dead-box protein 3, x-chromosomal
transcription factor ap-2 beta
calpain-3 (calpain 13) (calpain p94)
mesoderm development candidate 2
peripherin

putative transcription factor znf131
ef-hand calcium binding domain 2
m-phase phosphoprotein 6

vacuolar protein sorting 35

rab8b, member ras oncogene family
protein fam34a

sh3-domain kinase binding protein 1

calcitonin receptor-stimulating peptide-1

zinc finger protein 521

a disintegrin and metalloproteinase domain 22  preproprotein
ets variant gene 5

delta-like protein 4 precursor

protein phosphatase 1, regulatory (inhibitor) subunit 2
erythrocyte protein band 4.1-like 1

heat-shock protein 105 kda

mannosyl (alpha-1,3-}-glycoprotein
beta-1,4-n-acetylglucosaminyltransferase
mitogen-activated protein kinase 10

transmembrane protein 22

cg5020-pa

dead box potypeptide 17

heat shock 70kda protein 14

electron transfer flavoprotein-ubiquinone oxidoreductase,
mitochondrial precursor

g protein-activated inward rectifier potassium channel 1
small edrk-rich factor 2

adp-ribosylation factor-like 2 binding protein

fibulin 2 precursor

kinesin family member ic

connective tissue growth factor

mammalian ependymin related protein-1 precursor (merp-1)
elav-like 2
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mir-452
mir-452

mir-452
mir-452
mir-452
mir-452
mir-452
mir-452
mir-452
mir-452
mir-455
mir-455
mir-483
mir-483
mir-483
mir-483
mir-483
mir-483
mir-483
mir-483

mir-483
mir-483
mir-483

mir-483
mir-485-5p
mir-485-5p
mir-485-5p
mir-485-5p
mir-483
mir-486
mir-486
mir-487a

mir-487a
mir-488
mir-488

mir-488

mir-488
mir-488

122
124

125
125
126
129
130
130
130
131
121
124
120
120
121
122
122
123
123
125

127
127
128

134
120
121
124
124
136
121
125
124

127
120
121

121

121
121

-26.14
-24.48

-23.17
-20.91
-26.04
-26.26
-28.07
-26.99
-23.42
-26.32
-23.95
-25.18

-36.8
-33.19

-34.6
-31.34
-37.04

-39.1

-33.8

-37.2

-36.3
-33.97
-37.4

-38.23
-24.69
-21.73
-25.61
-30.69
-41.64
-37.84

-26.6
-20.05

272
-24.45
-27.24

-23.62

-31.18
-23.24

sodium channel, voltage-gated, type ix, alpha
erythrocyte protein band 4.1-like 1

lysosomal pro-x carboxypeptidase precursor
mhe class i dla-64

adenosine kinase

x-box binding protein 1

renal sodium-dependent phosphate transport protein 2
rab6 interacting protein 1

round spermatid basic protein 1

breast cancer metastasis-suppressor 1-like
ovarian tumor locus protein
phosphatidylinositol glycan, class s

importin alpha-7 subunit

orm1-like 3

inositol-trisphosphate 3-kinase a
chromodomain helicase dna binding protein 4
cyclin-dependent kinase 4 inhibitor d

cel0 protein

v-ets erythroblastosis virus e26 oncogene like
zinc finger swim domain containing protein 6

hypothetical protein xp_844816

glutaredoxin (thioltransferase)Xttase)

tankyrase, trfl-interacting ankyrin-related adp-ribose
polymerase 2

adenylate kinase 2

peroxiredoxin 1

solute carrier family 15 (h+/peptide transporter), member 2
vacuolar protein sorting 33a

active breakpoint cluster region-related protein

zinc finger protein 659

structure specific recognition protein 1

regulatory subunit pr 53 of protein phosphatase 2a

zinc finger protein 292

thyroid hormone receptor-associated protein complex 100 kda
comiponent

calumenin precursosr

hypothetical protein xp_848566

hypothetical protein xp_851516

pdgfa associated protein 1
chromatin modifying protein 5

70



EIE SR

mir-438
mir-488
mir-489
mir-489
mir-489
mir-489
mir-489
mir-489
mir-489
mir-490
mir-490
mir-490
mir-490
mir-490
mir-490
mir-491
mir-491
mir-491
mir-491
mir-491
mir-49]
mir-491
miR-493-3p
mir-493-5p
mir-493-5p
mir-493-5p
mir-491
mir-494
mir-494
mir-494
mir-494
mir-494
mir-494
mir-494
mir-494

mir-495

mir-495
mir-495
mir-495
mir-495

mir-495

mir-498

122
127
120
122
123
123
124
125
135
120
120
120
122
130
133
120
120
121
121
124
124
130
125
124
131
134
130
120
121
123
124
125
130
130
132

121

122
126
126
128

128

120

-21.81
-25.75
-25.19

-22.3
-23.13
-21.13
-25.03

-24.5
-24.39
-25.77
-29.42
-29.75

-31.3
-35.41
-21.65
-21.43
-29.88
-32.18
-24 88
~31.54
-32.59

-25.2
-26.67
~22.85
-28.83
-31.68

2L1
-25.16
-21.89
-25.01
-24.71
-22.47
-24.57
-24.73

-21.09

-21.9
-22.08
-23.54
-22.62

-24.89

-27.89

band 4.1-like protein 3
heterogeneous nuclear ribonucleoprotein k
talin 2
upf0287 protein dcl3
t12a2.1
ma binding protein 5
myocyte-specific enhancer factor 2a
beta-adrenergic receptor kinase ]
sorting nexin 3
voltage-dependent anion-selective channel protein 1
toll interacting protein
membralin
tousled-like kinase 2
cgl1178-pb
cg7351-pa
afg3-like protein 2
restin-like 2
syntaxin 4a (placental)
myosin-10
probable ubiquitin ligase protein mycbp2
latrophilin 1 precursor
f-box only protein 32
vasohibin-like protein
low density lipoprotein receptor-related protein 6
zinc finger protein 198
seryl-trna synthetase
serine/threonine-protein kinase wnk4
signal transducer and activator of transcription 5b
h2a histone family, member v
¢rk-like protein
thymus high mobility group box protein tox
phosphoglycerate mutase |
ns1-associated protein 1
tetratricopeptide repeat domain 14
zinc finger ccch-type domain containing 7
tankyrase, trfl-interacting ankyrin-related adp-ribose
polymerase 2
ankyrin repeat and socs box-containing protein 2 (predicted)
praja 2, ring-h2 motif containing
fk506-binding protein 2 precursor
riken cdna 1810036124
cysteine and histidine-rich domain (chord)-containing,
zine-binding protein 1
prkca-binding protein
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mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-498
mir-499
mir-499
mir-499
mir-499
mir-499
mir-499
mir-499
mir-499
mir-499
mir-499
mir-499
mir-499

mir-499

mir-499

mir-500
mir-500
mir-500
mir-500

120
121
121
122
122
123
123
123
123
124
124
125
125
126
126
127
127
128
130
131
132
132
137
137
120
122
122
123
123
123
123
128
128
128
128
129

131

131

121
122
123
123

-24.25
-23.51
-27.69
-20.85
-26.15
-23.81
-23.62
-20.76
-24.86
-24.21
~27.14
-27.66
-30.36
-23.98
-21.92
-31.61
-25.18
-27.48
-26.64
-26.65
-28.33
-28.07
-28.74
-31.22
-20.42

-22.8

-22.8
-22.39
-22.39
-22.39
-22.39
-20.84
-22.02
-20.84
-20.84
-23.61

-22.29

-21.98

-25.32

-24.4
-28.27
-28.27

g patch domain containing protein 3

cgd4452-pa

cg14591-pa

n-acetylgalactosaminyltransferase 7

cg?005-pa

¢g3040-pa

rna-binding protein with multiple splicing
secretogranin-1 precursor (secretogranin i) (sgi)
carboxypeptidase a2 precursor

cdcl14 homolog a

glycerol-3-phosphate acyltransferase,mitochondrial precursor
calsyntenin 1

caicium channe), voltage-dependent, alpha 2/delta 3 subunit
nascent polypeptide-associated complex alpha polypeptide
potassium channel tetramerisation domain containing 9
diacylglycerol kinase, delta 130kda

cg7593-pa

protein phosphatase |, regulatory (inhibitor) subunit 14c
eukaryotic translation initiation factor 4 gamma 2
hypothetical protein xp_863623

zk546.17

mitogen-activated protein Kinase 1

butyrate response factor 1

suppressor of actin mutations 2-like

zinc finger protein 106 homolog

hmg-box transcription factor bbx

hmg-box transcription factor bbx

plasma membrane calcium atpase 1

plasma membrane calcium atpase 1

plasma membrane calcium atpase 1

plasma membrane calcium atpase 1

adp-ribosylation factor 2

wd repeat domain 55

adp-ribosylation factor 2

adp-ribosylation factor 2

ephrin receptor epha7

hypothetical protein xp_536264

thyroid hormone receptor-associated protein complex 240 kda
component

nadp-dependent malic enzyme (nadp-me)

protein kinase, d1 type

plastin 3

plastin 3
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mir-500
mir-500
mir-500
mir-500
mir-500
mir-500
mir-500
mir-500
mir-500
mir-502
mir-502
mir-502
mir-502
mir-502

mir-502
mir-502
mir-502

mir-502
mir-502
mir-502
mir-502
mir-502
mir-502
mir-503
mir-503
mir-503
mir-503
mir-503
mir-503
mir-503
mir-504
mir-504

mir-504
mir-504

mir-504

mir-504
mir-505
mir-505
mir-505
mir-505
mir-503

123
123
123
123
123
127
127
127
130
120
120
121
122
122

123
123
123

124
126
126
126
131
133
121
122
123
123
126
131
133
120
122

122
124

130

131
120
123
123
124
124

-28.27
-28.27
-28.27
-28.27
-28.27
-27.29
-22.59
-27.29
-34
-29.32
-28.18
-27.27
-28.02
-28.7

-27.27
-24.53
-29.03

-25.28
-27.57
-30.69
-29.24
-31.16
-20.94
-27.27
-28.7
-21.27
-24.53
-29.24
-31.16
-29.94
=27
-29.15

-29.15
-27.1

-29.34

-30.85
-22.44
-21.99
-21.57
-22.7
-25.5

plastin 3

plastin 3

plastin 3

plastin 3

plastin 3

capping protein (actin filament} muscle z-line, aipha 1
ubiquitin-conjugating enzyme e2r 2

capping protein (actin filament) muscle 2-line, alpha 1
tbc1 domain family, member 10b

leucine zipper and ctnnbipi domain containing

class i cytokine receptor

palmitoyl-protein thioesterase 2  precursor
cg33084-pb

ribosomal protein s6 kinase polypeptide 3
thioredoxin, mitochondrial precursor (mt-trx) (mtrx)
(thioredoxin-2)

glutathione-requiring prostaglandin d synthase

hypothetical protein xp_847396

disabled homolog 2 (differentially expressed protein 2) (doc-2)
inositol 1,4,5-triphosphate receptor.type 1
peptidylprotyl isomerase-like 2

membraiin

wd and tetratricopeptide repeats protein 1
ma-binding protein 6

palmitoyl-protein thioesterase 2 precursor
ribosomal protein s6 kinase polypeptide 3
thioredoxin, mitochondrial precursor
glutathione-requiring prostaglandin d synthase
membralin

wd and tetratricopeptide repeats protein |
ma-binding protein 6

sh3 domain-binding protein 5

hypothetical protein xp_843757

hypothetical protein xp_852264
immunoglobulin superfamily containing leucine-rich repeat
hypothetical protein xp_542329

nucleosome assembly protein 1-like 4
procollagen c-endopeptidase enhancer 2 precursor
protein c2orfl 7 homolog
karp-1-binding protein
atlastin-like
t-complex protein 1, eta subunit
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mir-505
mir-532
mir-532
mir-532
mir-532
mir-539
mir-539
mir-539

mir-544
mir-544
mir-545

mir-545
mir-560
mir-560
mir-560

mir-360

mir-574
mir-574
mir-574
mir-374
mir-574
mir-574
mir-574
mir-574
mir-582
mir-582
mir-582
mir-582
mir-592
mir-592
mir-652
mir-592
mir-660
mir-660

124
121
122
126
132
120
122
135

124

124

128

133
127
127
135

129

120
122
124
126
126
126
132
128
121
130
132
134
120
124
125
133
120
122

-27.12
-28.15
-27.23
-32.03
-30.85
-23.74
-22.29
-24.96

-23.75

-23.75

-20.83

-20.86
-28.58
-31.41
-36.49

-31.65

-24.85

-27.1
-30.74
-27.05
-28.06
-25.78
-30.86
-33.64
-21.36
-20.44
-22.15
-24.89
-20.81

-21.9
-25.44
-22.16
-29.22
-22.94

death effector domain-containing protein
phosphoglycerate kinase 1

rna-binding protein 4

g protein-coupled receptor associated sorting protein 1
secretogranin iii

er lumen protein retaining receptor 2 (kdel receptor 2)
cortactin

tripartite motif protein 8
phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic
subunit

guanyiate cyclasee

hypothetical protein xp_539021

peroxisomal sarcosine oxidase

cgB580-pa

pyruvate dehydrogenase (lipoamide)beta
2-aminoadipic 6-semialdehyde dehydrogenase
cytochrome ¢ oxidase polypeptide viii-liver, mitochondrial
precutsor

myocyte-specific enhancer factor 2a

serum response factor (srf)

alpha-endosulfine

cysteine rich transmembrane bmp regulator |
1-acyl-sn-glycerol-3-phosphate acyltransferase delta
nuclear respiratory factor-1

synaptotagmin-1

prosaposin

transmembrane protein 41b

lyric/3d3

hect domain containing 1

thymus high mobility group box protein tox
hematopoietic stem/progenitor cells 176

twinfilin

ankyrin repeat domain 13¢

synaptotagmin xiv

elongation factor 1-gamma (ef-1-gamma) (eef-1b gamma)
aftiphilin protein
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KEBREFHAE— miRNA FFIEZ2HI, MOLERFFEEZ
microRNA e H b, B ZEEMNERE. (LB 3.13)

mir-1 - mir-205 mir-144 mir-494 mir-181d mir-338 mir-106b
DEADBOX mdessdeessssGesmms  NSAP]  EECC——
mir-222 Let-7¢  our-28 mir-34a mir-383 mir-31
SEN34 slaascesscessssssesssmmmy  ANK? SRR C—C—
mir-28  mir-339 mir-362 mir-371
NARI eestessssssssssssss "M o ———
CfamiR-188 1ceAGeTG-GTACGTTCCCTAC Cfa miR-383 pCGGTG-TTAGTGGAAGACTAGA
sl Vet Eitrtlnel PTebel F0dfed st
Cfa PIMT Cfa MAPK

TTCTTCCACACATGCAAGGLATG AGTCACTAATCGCTTTCTGGTTT
TTCTTCCACACATGCARGGGEATG RGTCACTARTTGCTTTICTGGTTT
stz frrerrresentd [liir PEbzsbb bRy

Hsa miR-188 TGGGAGGTG-GTACGTTCCCTAC Hsa miR-383 TCGGTG-TTAGTGGAAGACTAGA

Hsa PIMT Hsa MAPK

1 3.13 microRNA {E I — 28R A7 5. {8 =M %R microRNA YEHMIALE.

Fig 3.13 Potential miRNA target Sites in the UTRs of Selected Genes. The positions of target sites
for specific miRNAs (triangles above rectangles) are, in general, distributed nonuniformly. Detailed
alignments between the miRNA and the predicted target sites (arbitrary selection) illustrate, in
general, stronger match density at the 5' end of miRNAs than at the 3' end, as required by the
algorithm and as observed in experimentally validated targets. The non-conserved nucleotides in the
target sites are highlighted in gray.

FHEAE, BdHENIR, BANKA T —LEFF5 miRNA G§EH5ELH
NEEX, TEUIX L miRNA RE9575 S mRNA 5118 (L& 3.14). .

1 2.
mir-197 CGACCCACCTCTTCCACCACTT mir—-483 CTTCTGCCCTCCCCTCCTCACT
Izttt ittt bbbl 00 VSR YREELLLI
Exp-7 GTTGGGTGGGAAGGGCTGGTGGG zinc finger GGGGGCGGGAAGGGAGGGGTGG
3. 4.
mir-34 TTGTTGGTCGATTCTGTGACGGT mir-129 CGTTCGGGEGTCTGGCGTTTTTC
ez 20000000 0ETTT] Pllsttze d0ETIIPEELE]
ankyrin 2 AATGGTTAATTAAGATATTGCTA helicase GCAGGCTTTGACCGCAGAAGG

3,14 —%& microRNA % SRR LE #. BEREF—-MHEE.

Fig 3.14 Target transcript have nearly perfect complementarity with miRNAs. Only one mismatch
occured
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EIFA GO $IE AR 74T miRNA BTEUFEFIHShRE A KLU R M6, 4R %
HHENZ5TLF2BMEYie (LE 315, 250RREENERA RS
G, XX mRNA fEAERXETF RS FRRERTER.

160
140
120
190
86
60

;;? E._.,n ” aanillfln. .ﬂﬂ.n.n.”.n‘u. ”ﬂﬂ”ﬂ .n.n,ﬂ.ﬂ.n.ﬂ.n.ﬂ.n.ﬂ.n."_.[

ABCDEFGHIJKLINOPORSTUVIXYZabcdefghijklnnopqr:
GO classification

Amount

i 3.15 BERENTEES 2

Fig 3.15 Distribution of target gene according to GO term. The most enriched GO term is
ubiquitin-protein ligase activity. Some GO term also have been found in dog genome,

BAVHF R miR-98. miR-442a/miR-449 F miR-27a GeEEHrEIET — M3
BEEIBE—MAP FSHESRE. 15 MNERNAA R B8R
B¥. miR-98 ¥ MAPKKK, M miR-442a/miR-449 37 MAPKK. BJS miR-27a
AT MAPK, BRAEMMNEEE(HE 3.16),

Sutssﬁwuwsorgnnwd\ﬁmmr
ﬂ B ﬂ ] cvtonlasm
=v=>@=>-
mir-422a/mir-449 ==§E::> ‘llllllllll.’ c:s»"IIIIIHIIII’
+
mir-27a % —=> @
‘
— + nucleolus

3.16 #ASLH microRNA 5 FHE452E MAP (8 54 B2 21l H R FmAss.

Fig 3.16 The corresponding microRNA regulate different kinase in MAP signal transduction
pathway. Members of this family activate each other by adding phosphate groups to
serine/threonine amino acids.
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—& niRNA - FHIRFFIT e SMEREHF X. niR-16 M miR-15 HESEH
FEUEZHRED K SON EEE 2L, MEXAIMREEELHEPHE TRRE.
BERFH 25— SmiGE R, LoEREnLAH EEEaREIRUEEE
it#2. miR-122a FA T HI BB 6-BRK AU AR A RHRILAE, niR-183 {F
B82S, miR-199a HF5 UDP MBI ERE. FMEITRM niR-107 g8
BEATABSREETF, mizEFRZEHEAHRIE. niR-25. niR-204
miR-130 REBIFN KR EL. EHXFHENZ, niR-186 (L FHIEED 265 HIE
8ANMAETH, IFA—FAm, mEAESSEEEA 265 893 #BEXATLE
¥ho

EHBA—ROE, BIMNRE T MKEKXLE 0.9kb B 2.2kb HIFRFF], TEAl
S5EMeMEASREREE, XBelN2AEFtrEER.

3.6 microRNA BYFRIE D HT

SFAEXFERED 357 4 microRNA 2+F, 300 PREAETEHERIER, 7
X R R E 2 85T Northern %K E £ DNA REEERBHIIEL, ©IITUUERE
FKik, WXFiX 57 MHHI niRNA %), HF U MITERRERMAS TP,
o] LLRETE E E B RIA T IE  XF-F X L7 T2 3R 6] 5 X ) miRNA, EA)i@ T EST
HEERE, BB 74 EST %5 niRNA LR, REIMIIBRERIE, BEH 2
A miRNA ZE B MR P RIE. W TEKAY 36 4 miRNA, FFTKE RT-PCR B4 i%
REERTERE, BNV ZHKEHILLEITH 5 4 niRNA 34T PCR 7347,

3.6.1 A ERNAIRENG R

REAREBNEIRIDE RNA, BHM RNA #6655 1 /%FA, A 12%F&
At K AL K 0 E FE & RNA B . 288 RNA BRI T-20°C. il 3.17 s,
RNA A =4, WHEAXH (FHIETF 25s, 18sRNA) BR, F—%
K# (XMEF 585 (RNA) B, BEHEHE, W4E RNA RIURE R,
K45rF RNA #igil, RNA B#/l, FF#H—PLR.
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285—

185—

5.85—

1 3.17 %35 RNA H 3k %

Fig 3.17 extraction of RNA in dog

3.6.2 MEELEADNAR NG R

MRS DNA, BUAFH DNA HESE 1 3, B 1%EgE R
BB E & DNA BEA KA, WE 3.18 FiR, 28 DNA EREET-20
C.

M 3.18 DI ik
Fig 3.18 extraction of genomic DNA in dog
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3.6.3 RT-PCREE

4 % H miR-850 DA & miR-856 #J PnIF/PniR 54751 #1.5 RNA # 47 RT-PCR,
At R EREE RNA Fi DNA BREEBERARY, BilEXBHES SR
., HEEHT AN HE microRNA #IRABAR. B3.19 SEERER, RT
HRAE—4BE5FEMBHESTFRANMN B, 9% 2ot # 65nt. HHAXFHEA
microRNA S HA AP IR ERE

M i 2 3 M 1 2 3

1500—

s 588 %
FEES B E

B 3.19 FAjREERE A microRNA #1 RT-PCR 2-#7.

Fig 3.19 RT-PCR assay of novel intergenic miRNA gene. We predicted the length of miR-856
precursor, about 84nt, and the mature sequence is in 5' arm. After RT-PCR and gei
electrophoresis, a fragment with about 80nt in length is obtained(left), the same conclusion
holds for miR-850.miR-856 sequence: tgaggtagtagottotateot, forward primer: PniF .
5'-TpAggTAgTAgeTTgTgTe-3, Teverse primer: PnlR: 5-gAAggCAgTAggTTaTATAg-3" miR-350
sequence: fctgtaactgtcaaagigattt, forward primer: 5-AAATgATeTgACAAAgg(C-3', reverse
primer: AATCACTTTgACAETTACAg M: marker; RT, RT-PCR product, —, RNA-guided
PCR product; +, genomic DNA-guided PCR product
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FA4E T
4.1 iTHHULRNA B2 L E microRNA R, EWHFAZE

HEl, S HFHPmicroRNA T BEFHMHRE: HEITERNLRFZ. XA
BHES T TEIRNAAEMNLRRNAG S, ©NFHSE, HEMHAR.
LRRNAA X859 FR F) 2 A 2 ImicroRNA. BB B AL F RERIEM
microRNA LL &K ¥ # #F 7 fJmicroRNA, £ BT LM{EEmicroRNAREEE, 2%
EmicroRNARI B B k. BLRRNAAZHFALRARK, —EREFEKR
fImicroRNA 7 T HELLE ERJ8ME. THEHIRNAA ¥R T TRRNAS Z X L
A2, ERBVEXBEAMAFFIDEAMNETEMLE. EMRE. SHBKIR
IEFEEAR LK B 87 R HUE FmicroRNA, & R4 T Ll & HmicroRNAFEFEHER
AMKEBEEEL, FF FmicoRNABGERIRERNRG . BaiEA S
BT R B e A E M M microRNAR EY{E R84, HERBA TR
HHER. BT E TmicroRNARFHE R H B BB A% 5 % ZmicroRNAFE I3
MR R &, F#% ZmicroRNAK R ETHBGERBHS™, KxxEg
microRNAKFFFFERRTFHEZ TERNF S, GREHENENMEREFE,
RAOPMAAAEEEIEENETRE, BE T357MFMmictoRNA, R XHFEE
TmicroRNARS &, HA#E—FHIrERAARANGLRERBETLENE
PR

ENXBEXBHAEMEREZEFR (RRTERFARNAZFE) kM
microRNAFF 7, ZEH FEEEHRBK AT, AERBETEC M
microRNATE A #7751, ] LB 2R &% RIVE R & #) R FmicroRNA F
5|, R AEES T IO EmicroRNARIFEY . MRNAzSFZEMEFMHELE
R4 LB RA R Ak, RIRYFERA N R T X217k M#lmicroRNAF
5, EARENTHRY, BREFTEEFAMFES. RNAzHEEHFHRIE
ANE R B RE I microRNA. %5 L E MM AERIGRNAF M #A AR MR
5 (g 45 670

RIEHTEF LEYEBRFHER, 3ERATEH EImicroRNAK BN
ZEFZEEA REEEREM0.5%E 1% @™, AFEnEEAPEBRD
FHREOERXLAF 190004, By LAEEHEA BV i%H00-19004 microRNAK H.
FHEERREAPTERENnicroRNAL B BRI, BHFTFH—EWR,
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4.2 microRNA EFZ # N EHELEA

B i X} FmicroRNAHIZER AN A NH AL T BRI L . microRNAE
HE L F R EEMHAETFP, BaTU A FIESiEX, Retdalbi FEEE
AR EFP. BIEETHFRESH, micoRNAG FEERA, X#—SiHARE
ERELGER, HARLIGTFTIA KR “5xiR” DNAT, ReTafsTiRiE, Hi
microRNARNM THELHRERERLHAN, T—R/WERXXBIEL. R
HEEXFEAAImicroRNARX ZHEMTA S FP, XE5HEPmicroRNAHK, M
PImicroRNAX 3B 2r Z6 FEE R RX.

EAXP, 357" microRNAS FHRE2SHFFIALRERRK, HHEHREKD
microRNA R 1 F#H I B sh T RHZH, X EMRX EmicroRNAREE E L RIE
L. MAFEEEDIYT BB ERFH. £ HmicroRNARK RS I TR,
TEEYIPmicroRNAX B BEMRF K, X FrmicroRNAESI P AR B AR
RERERYP T microRNAFEZN Y R £ R RS LRI A k2 2. Ret&AT
R —LmicroRNAFKA T ZMEN, X% TmicroRNAEFEERNR . XH
BEAMUBAUTRERARMUIERE, Z#EIBEP, EdE-KER, ¥4
miRNAR B # N EEFERE, A —IENTUFEREER, METK
F—RAEETHREGTARAARE EFRAR RS Rt RiATEEMNT,

¥R E A b — X A microRNAN T RIBERNMAAR A A-EF, ATTHK
FiE. TEFHEXRGNREFFIFLERMAM, FLNRETHXEN. BTXER
B TmiccoRNAT R ZEG B X XERNERTEMEFTRE, Fetthikagxe
micoRNAR LB R FH), MAEX M EEKEPAIRELTFELRERIAMN
microRNA.

BAESS L EARBE AR A microRNAR ZU FEIEX, WARFHR
%, RRARMEAREDMREEVRX. ANZXMEH =MD ERR KA
By X=AFEBETENEN, XBBHBE=ZAKESH B — microRNAZ T
ERPAREHKEEM™ L. EABOAE, RNEREHEAT —{Id54
microRNARLE BT H i B R %, X MEMTRERETFERL, FRMHKX. s
REZMESREBTERARBE #, X% X 2microRNAT LIE #siRNAE
MR EETFERMRE, EIRNATHEH. £30P, K% microRNA
S58FNAELEH, REOFIEERGHE, WARBARNATHAN. X4
Gt — PRI E BT EUTFEGARBEPHRNAKEH, RREBT
microRNA S ¥R 51 g 7 & w80,
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4.3 microRNA BE{L B9 %

A i i T B2 Z E) Y FImicroRN AR @ FI¥E Y F £ & REYW R R 3)
YmicroRNAKI LT R, BT RMTRIMEED A+ HE’E — P microRNA £
BRXEYRRAREN. BITZERHAT —LmicroRNARJ#HLTE, FEEH
microRNAR#L T B R —NEE#THT R, BrllldalFidared, B
HKESNERBESR.

EHFEEE EmicoRNAEFRBLEREM—Rf{b s, £REFFHEIY
th, XHEFE SIEFERS. mR-1MHEREREEREIYFLTRAE
BEREEEMENN. ERTEEEX LRERFEMATUHEANESR, ENERH
R S b ade 3 20 2 F I

4.4 miR-186 SHFI| X JXAHELHLE

microRNAE T 53’ JE85iEX H AR HFRFF), A TRV HEFF
EmicroRNAH B EFFAALUE, TS siRNABTIRT #9883 H SsiRNA B H H 14l
. F#—PHE, microRNASHEFRRENEFHajtLRRED. RN
BATRIEImiR- 1860 T HEFFIHINE TP, MERF—FHE. XHHmiR-186
EMEEEIERBHREMEZIE, BidE EEEFAMRNA GG 8 38 10 m T Ak
B BINMIAN, BEBEIEEMERT~%E—Mpre-mRNA, #TAETH
BT ¥, 4 — 1 miR-186. MmiR-186REFTFHBEENE, FBBIEE
MREZEEH. EIZRER—MAGAHEEEWEERNE], XECIERF
EREHREENTE, XthaR T Lt st A s,

4.5 microRNA 9ThEES K14

B EN O, BRIIEIT 865 MEE. KEHEEFES nicroRNA £
AEEH, MAEFENEHEF0H, AMtbEEEE2H 4N, A
microRNA B 5 EARMBEEMN 3’ UTR X R A H b, X4 AHIXL miRNA o] BEAE E
siRNA 1€ MO 45 22 5 B2 A% .

HF—2 miRNA EF E PR R EERTH, EERFEXRBEAYHER
BRI, HHAXE miRNA ZEXhEE EMEE M. E£FFITRRE L niRNA 53F
B MiER T B E, FIE4 niRNA A geEH T R— mRNA, X4
EXERXEE/ITIEE, UL EiXEL R i3580 niRNA 895 5 mRNA FERLIBIE 4% .
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miRNAMI K A, BHRBH R A ENIRERENERRAR L, &
MRE. B 7R EANT HBRES S i RNAF)BEE K K% . miRNAEL
AEmRNA P FSHEEN RS S EFAREBEREMER, EikniRNAKRE
BEREVNTEHRSBHHHMNEERANREE. niRNEREXRFEEETRE, @
niRNABGE S S REERE TR, XIS 5AMNE. B, RERE
*ﬂﬂnﬁﬁﬂi%ﬂﬁﬁ&nmo

ERMNMMEETHEFNY, BFEZHYREEFETFRAYF, XELR
microRNABTEHHIBADIRE, RIERARFTLARFTHXTRE. ANRMNEER
BimicroRNAtR 25 T, £P0@E, URESESHTEMEDIRE. Rn—&
microRNAKL &) LU TBPE B LI X W #H FUAFMIRE, MEXAIMEGRERK
FLEHLFRTF, XiRHnicroRNABEBEHERAKF LEZEFTHERERNRE
[34]

A RMNER, F—EEFNELEEFHRTHRBALUENFES, &R
FER, XRHXEFFIRPMERAFRIENHER, TREMNEKRTERESP
REFEEACIERBRAER, B -EHIHAAHNE.

4.6 microRNA X =R FE

T IXEF L EMImicroRNA, EATRBE T microRNASFHFEESTHIGE,
FEEMNAHEARPHARTERE, TEREHEANGHYS. HP—I3F#ES
MARPEHFE. KiSnicroRVBF ALY Rt XA, B—JF@E, &N
X5 Z R S5 BT MmicroRNASY F I T 51 AT A ERT-PCRAM 7, BRZRR
2 microRNAG BITRIA & W, XRIPIXFH PuicroRNAS} FRENMWHAS BT
Bk, A=A FGEREFTIARPEE RS EIMBXRE, BURER
. XIER KRBT microAfI RIEFHD ¥,
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ApXREFEHHF. FEAHRNECHET AN, AR XHEHA,
ARFXEAXEE, FERT Mo h, REEXERRABIINEL, =
ERETMBINIMEF2 T AENRELR, AHETHEEE, EEENHRAM
IIBEG R, MHESEAR REAUKSGEFSE, ARk, —£748
T, BENBSEHIHERARE. XX RRGEH. EZFE, B
BResZnEIG - B4 FRAMTENRN, XX F oy, XL FHH
HERBALETEEEFNLL, FERLLTH!

BXHFHERLELHEE. RRFHGAIBHUREEW. B, ¥
B, ERE. BOSEHAEREF, REGCNAEAIHOREEE. bt £F
R#EEKFARHFRREFRFAM R L X CH LT fE F!

RHSFHTABFRTRAGRE. BE!

B AR
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MR A: ABEEDEKREREFREFTBANTT RNA
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miR-801  atgtaagaagtectiacatigcagtagatcicaaaaagetacctgeactgt  atgtaagaagigetiaca 21
aagcactittaca ttg

miR-802  ctittigeteettttcticcectgatggggtitegttagaatitatgacactetat  ctittigeteettticticee 21
agggctegpoctgageegogtogeaag

miR-803  agaatgatctatgtactiticaaaacttaaaacagaaatcanaggaaaact  tgacagetgeagggate 21
gaaciglitiaagtiiigacagctgcagggatcatict afe

miR-804  tggetgcttgggticctggeatgctgatitgigactiaagatiaaaatcacat  iggetgettgggticetg 21
tgccagggattaccacgea gea

miR-805  gctcicttigetctgtagtagaattctgectgtcaticggeatttggettittct  tiggettttctcacggag 21
cacggageccttgage cc

miR-806 tgatattatgccatgacattgtgtcaatatgegatgatgtettgtoatggcac  tattatgccatgacattgt 21
agcgtcatcacgiggigacgcaacatcatgacglaagacgicacaacge gt
¢

miR-807  tggtcctgcagigaagttaaatgtaggatcctgacatcaatttgtigecatg tgcagigaagttaaatgt 21
gaaataatigagatgicaatgtiticcgcattatgactgtaccataggagea  agg
gatgg

miR-808 tcaggtagaagecaggtgaaactcaaagggtecaaactgggiittgettt  ggtagaagecaggiga 21
gagtttccrirtgottctgctiga aactc

miR-814  cgctgtictotatggetttttattcctatgtgatictactgctcactcatatagg tggetitttaticctatgtg 21
gangeageeglRacEcacgecy a

miR-818  cttagcagagctgtggagtgtgacaatggtgitigtgtctaaactatcaaac  tagcagagetgtggagt 21
gccattatcacactaaatagctactgcetage glga

miR-819  gagcigtittgggttgctttgtttcceggagegtecaacecageacacege ttgggtigettgtticee 22
ctccggeaaactgegageaattcaaageagete gea

miR-820  icactctgatgatgtgitatggataaatcattaaggaggeagetcaccgeg  accgeggtgatgtattg 21
greatgtatiggigtaatagatcatcagagiga gigt

miR-822  cccggactagtacatcatctatactgtagtgtctcatcgcaaacttacagta  tacagtatatgatgatatc 21
tatgatgatatcccagecaggg cc

miR-824  tggcagaggattaagtgaatgctgatgaagtotccagaticceataactty taagtgaatgetgatgaa 21
gaatggagctgcaticagcattcctttattatccatetgeca gig

miR-826  gectetecatggtactcggggagaggttaceegageaactiigeatetgg cggtgaaccectiticgg 21
acgacgaatgttgctecggtgaacccctiticggtatcaaaticcaccaggg tat
agge

miR-828  atctggagagccictcagagetgticagtitgaggagecaaaagaaaate  tggagagecictcagag 21
aaaatgaactttcagticagagaggcagiciataggt cigt

miR-830  tcaggtgtatictacagtgcacgtgteteccagtgtggetcgpaggetgpa  tcaggtgtatictacagt 21
gacgcggccctgtiggagtaacaactgaagee gea

miR-833  ggtggegaggopootoggaagaapgpatotetgtetgtegteceecte  tgtegteeccecteccect 20
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miR-841

miR-842

miR-843

miR-846

miR-847

cocetctecact
frittgrggticataggtaccaggcetttacacaaactgtoaagtectotega
titctitgtgaatcaccatatctaagctaatptpptootogtitacaaagtaat
tcatagtgcticacag
tattigttaatigaagttgctatgctttgtactitatticagagcatcatgcctg
agcagacatagaaaatagcaattacttitagcaaatgtga
tgtecteacggtecagtiticecaggaatcectiagatgctaagatggega
ticctggaaatacigiictigaggicatgg
caccagagtgctttgttctaataatgtattactctaatatatctgetgetttaat
gatatattaaigiaatacattatcagagcaaggacaactgatg
ccattactgiigctaatatgeaacicigtigaatatasatiggaattgcactit
agcaatggtgatgg

¢t

gaagtgctgtogattictt
tgt

tgaagttgctatgctttgt
ac
tccagttitcocaggaat
cect
ctaataatgtattactcta
at
attgcactitagcaatggt
ga

21
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B3 B: microRNA SR %5E 4 H

Ffi55% B: microRNA SHIFEFI5E L H #p

miRNA Target gene Gene ontology Exient of match
miR-188 LOC442951 Protein amino acid methylation 3" TGGGAGGTG-GTACGTTCCCTAC 5°
SPELULRL LRk nenntd
5' TTCTTCCACACRTGCAAGGGATG 3'
miR-197 LOC474394 GTP-dependent protein binding 3' CGACCCACCTCTTCCACCACTT 5°
e A nnenenntd
5! CCAGGATGGAGAAGGTGGTGAA 37
miR-145 LOC607259 protein amino acid phosphorylation 3' TTCCCTAAGGACCCTTTTGACCTS 5°*
PRtk TREIREIYIT
5' TATGGATTTTTGAGRAAACTGGGC 3°
miR-205 LOC491440  transporter activity 3' GTCTEAGGCCACCTTACTTCCT 5°
sitirzr i)
5' TAGRCTTCGCTGGGATGAGGGA 3°
miR-135a  LOC482558 double-stranded DNA specific 3-5' 3¢ AGTCTATTCTTATTTTTCGSTAT 5’
exodeoxyribonuclease activity CUEREsE LLnvntrrente
5' CCACATGAARATAAAGAGCCATA 3°
miR-346 LOC485873  transcription factor binding 3' TCTCCGTCCETACGCCCGTCTGT 5°
SRS RREI RN R ATNRNNY|
5' ACGGGCGGGCGCGCGGGCAGGCA 3°
miR-339 LOC476821 protein amino acid ADP-ribosylation  3* ACTCGAGGACCTCCTGTCCCT 5°
RNRRRRERRRRERRRRNA RN
5' TGAGCTCTTGGAGGGCRGGGA 3'
miR-34a LOC477996 ATP binding ; protcin folding 3' TTGTTGGTCGATTCTGTGACGET 5°
(R SN RN NN ARNNERAY]
5' AGTGCTCAGCTAAGACACTGCCA 3°
miR-483 LOC477051 zinc finger protein 3' CTTCTGCCCTCCCCTCCTCACT 5¢
Pral=tdi bl pibnnniine
5' GOGGGCGGGAAGGGAGEGGTGE 31
miR-188 ADOCRA] signal transduction; nervous system 3’ TGGGAGGTGGTACGTTCCCTAC 5°
development PELERE TR
5' CCCCTCCGCGATGCAGGGGATG 3°
miR-197 LOC477387  nuclear export signal receptor activity  3* CGACCCACCTCTTCCACCACTT 5°
A RTEARNEARRE NN AN ARY
5' GTTGGGCTGGGAAGGCTGETGGGE 3
miR-129 LOC478698 DNA repair 3' COTTCGGETCTGECGTTTTIC 5°
Plvstbzs LELERSRAUNNY
5' GCAGGCTTTGACCGCAGAAGG 3'
miR-205 LOC475116 GDP-4-dehydro-D-rhamnose 3! GTCTGAGGCCACCTTACTTCCT 5°
reductase activity RN RE NN R AN RN
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B3 B: microRNA LEEFFISELE 4}

miR-574

miR-197

LOC479240

LOC483670

5' CAGACTCTGGGGGAGTGGAGGG 3°

glycosphingolipid metabolism 3' CACCCACACACGTACTCGCAC S5°
OREERR NN KRR RN RR Y
5' GIGGETGTGGGTCTGGCTGTE 3°

positive regulation of cell proliferation 3' CGACCCACCTCTTCCACCACTT 5°
LEELY ¢FF PRREELOLD NS
5! CCTGGGGGGATCEGCTCETGGA 3°
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Mk C: 4am&id

Bff% C: #aWEiA

%HE RXEH PLEH

UTR Untranslated region F&iEX

miRNA microRNA P/ RNA

Blast Basic local alignment search tool EXRT (REFFHEND HxiEs
H

BLAT Balst-like alignment tool 21T balst tEXF T R

bp base pair W}

DEPC Diethyl pyrocarbonate KA 8

DNA deoxyribonucleic acid B R

cDNA complementary DNA H $h DNA

dNTP deoxyribonucleoside triphosphate BEBEET =M%

EB Ethidium bromide "/ULE

EDTA ethylene diaminetetraacetic acid Z_ KK

Pre-mRNA  precursor mRNA fiJ £ mRNA

HE microgram 37

mol molar IR

mi milliliter - iy

ncRNA non-coding RNA 45 RNA

nr non-redundant database ETL R BAEE

nt nucleotide Biree

oD Optical Density HER

ORF open reading frame Fr L G HE

PCR polymerase chain reaction RAMBARN

RNA ribonucleic acid ER%E

ETS External transcribed spacer St X

ITS Internal transcribed spacer ¥ BhEX

RT reverse transcription R¥x

SDS sodium dodecyl sulfate + IR E M

microRNP ticro RNP B/ F RNA BB AT

Pri-miRNA  Primary microRNA microRNA B¥I§ %%

snoRNA small nucleolar RNA B/ F RNA

snmRNA small non-message RNA Nor-FAEEE RNA

siRNA Small interfering RNA T RNA

RNAi RNA interfermce RNA T3k

RISC RNA-induced silencing complex RNA SR E 54

StRNA Small temporal RNA HFEA RNA

Tris tris(hydroxymethyl)-Aminomethane Z(RERBERR

IGR Intergenetic region ERERX

pl microliter (G
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B0 WR Tt SRR

BUZF LR 8 57T ST R SR

EREILN:
(1] B4A#.BEH . TLX. (nicroRNA B4, £ P4 R R IHEE). EWEAER. 2005(10)

HRJ|LIL:
{1] Zhou Donggen, Li Siguang, Wen Jian, Gong Xi, Xu Ling, You Yuping®*. {Genome-wide

computational analyses of microRNA genes from Canis familiaris)
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