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MmE®H FEA KZX F Rk TEHE
CI T2 e iRk f2 B LR I U7 276005)

W OE AR TW T RSB HEKZEG 5(Methyltransferase like protein 5, METTIS) A B &5 5 7 fe 5 #), R A
RT-PCR % i iz AR AR AN EF T E o Z AR aﬁ#%mm A A & % PCR(qPCR) 7 i #m METTLS %
BB R AR Fo et RS2 AT G PR AR R A Hra, SR AWM, 48 METTLS A B # cDNA 5 71
K JE % 702 bp(Genbank accession: KU351684) , 45 7 212 4‘4’%&%@'&, Rt o #r £ METTLS & 4 82 % 3] 5 %
el R F A AU, B R AL £ A KR, A METTLS & & 8 & 7] & 4 4% F 4 AdoMet _MTases
superfamily Z#3K , A EFKEG; B EMN I B2 o Fk, b 4. 81 % EORAELEEFKR, RASEEG; L miE
FAARFIEEQHELET MR AMEH 69.6%, qPCR 54 A8, METTLS % B f£ Frteml 2 45 8 #F 20 4239 A &
B AR P R A KT R & MR P 6 R A K T R AR eT B B 2 R B R L B A et BR B 2 3T B I 4 8
METTLS AW &k K-F A meg A% w5 sfBatark £ % R 2 (P>0.05),

EgE M METTLS & B ;A% & ik %

FESES S83l TEHS  1007-4333(2016)12-0074-07 XHiRERE A

Molecular cloning and expression patterns analysis of
a methyltransferase like protein 5 (METTL5) gene in chicken

XING Jin-yi, LI Jia-li, ZHU Meng-ying, SU Xin, WANG Guo-ru
(School of Life Science, Linyi University, Linyi 276000, China)

Abstract To explore sequences and structure of chicken methyltransferase like protein 5 (METTL5) ,the METTL5 was
cloned by RT-PCR,and characterization of METTL5 was analyzed by bioinformatics methods. The expression patterns in
different tissues and effects of folate deficiency in the maternal diets on METTL5 gene in offspring of broiler breeders
were detected by real time RT-PCR. The results indicated that the METTL5 cDNA was 702 bp (Genbank accession:
KU351684) in length, which encoded 212 amino acids. The phylogenetic tree analysis showed that the METTLS of
chicken was closely related to mallard and swan goose, but distant to African clawed frog. The METTL5 protein
contained conserved AdoMet_MTases superfamily domain and was hydrophilicity protein. The secondary structure of
METTL5 protein displayed that 44.81% of the METTLS protein fold into o helix. This polypeptide contained no signal
peptide in its amino acids,and was a nonsecretory protein. The residing probability of METTLS in the cytoplasmic was
69.6% . mRNA expression levels of chicken METTL5 were detected by real time PCR in all 8 tissues investigated, and
METTL5 mRNA expression level in abdominal adipose was the highest and in spleen was the lowest. Further gPCR
analysis revealed that dietary folate deficiency in the maternal diets has a trend to increase the METTL5 gene
expression levels in abdominal adipose of offspring of broiler breeders,but the difference was not significant compared
to control group (P>0.05).

Keywords broiler; METTL5 gene; abdominal adipose; expression patterns
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TREARSE . X H L R M AL 28 () 5CMETTLS) 56 (R 1) 52 [ 5 38 7

W R 7 5 8 AR 7 45 Dy T W T H g A2 B A
TEXG TRk Hh s i — 2 0] 2 Y R AR BE AR B BT LA
G P R BT . AR P TR TE X A4 P ) AR —
ML AR W N BIR 22 . W ER R R AR 2R
5(methyltransferase like protein 5, METTL5) J&
KRRV RS Z — . B, sepEXy METTLS
LR 9 X TR 92 1% 5 DX 25 4 Rl D e B 2
SC R o B SR 2 5 METTLS i iy AR 5 42
BEA A

FA 3L 6 72 il ( methyltransferase) J& sh ¥ YLK N
T3k A7 TE /Y — Fb 2 G 28 BR AR k5 1E W)
DNA # 4L fE B Rk K sh AR K VR E i
EHEEA AR . RS G R AE T LA R
SFPEALCT L IL I T A 4 7 H 5% B ) i o
FIFHIE W 09 A [6) o /] DL gy o 2 WY 6 5% 78 g
DNA H L5 R R K 9K 7 My WY B 5 7 i A IR ST
H H i 4 2 (S-adenosylmethionine , SAM) & 4 FF 3
HeRo M. WA RS AR AR S T W AR RS A OC
W—KEARE.JETHELBEEX K,
METTLS Jg2 Hovh iy — 5. A28 METTLS #HE
P BRI GE  WOE AL TE 2 5P AR 293101
PESLIFREE Z M Al 2 rh Rk, AR S
METTLS 3 [H Jy 31 #0145 ¥ %5 AE 1 & DL 41 36 . X
METTLS 3N ) KKV 1 A 8 . AS BT 55 LAY
X S b PE S sE BE XS METTLS J (K 4 it
X, AT METTLS 3R ¥ 5] F 45/ A 916 T
fife ;3 € B PCR 75 ik Kl METTLS 3 P78 A
[] 2H 21 22 [) (1% 6 3k 22 55 3 3 R R g, DL T i
MR e 5 METTLS Je [N R B r oL, & 78y ik —
W METTLS N DR fF R R ERX &
Az 7 e i NP B E kA

1 M5

L1 s RERRE
111 K&t

R FL IR 7B BT B 30 iy AA TR B G
ACREARTP G £ 50 H L 4% 352 45 15 50 A [ L 4K 8 AR I 1Y
JE 0, BE ML 4> R 2 A Ab B . i R OE 20 (Normal
folate, X M 2H ) Fl i i ik = 2H (Folate deficiency, iz,
) . PCH EOKR-K T A B RE H OB, H i iR B =
2H ) DR Rl TR CRIUTR R AN o o R ) %) i 28 ] R
filt HARES AN 2. 0 mg/kg iR 1R kL, B4 5 4

FELBANEE 10 A3, A, B 1 H | AA
PR o X657 B B ) 3 4% A % T A ) ] o A B
T RE o A NG T DR E R AR R SR N TR
K AT % . T 2013 4F 9 3 28 H—12
H 20 BAEWG T 22 10 XA RIS 3 94T 5 X 5 30
12 J8 5 Jq 3 d AR R EE 45 90 A%, 2 180 A4,

S F R 2 4l i D R AT A e IR A A
80 LBk VE M 1k J5 19 il B AfE g, 2k 160 L, 43 Sl 4Rl 5%
YR b R S ANEE LV EANER 16 2, -~
3 AR AT A~6 JEIE 2 A~ By B C B R AT A H O T
BRI 1L kb ik SR VS i itk 0. 66 g/t 7E
AH R BB 254 T 1A 5%
1.1.2 #HRxR&E

T A2 HBET AFAGEE R 12 h, B BJOK . 41k
HLEEHL 6 A9 52 CARER ), 40 5l R4 0.5~
1.0 g NG O WE L Hog JIL L MR JUL i AU L O L O O et
JIE, &F 1.5 mL .08 A RAE R 5 5 8] —
80 CukHi#H .
1.1.3 £ &&XA

LA Tag DNA B4 . EcoR T 1 Hind I &
PE P Y . Marker DL2000 , RNA Jif #1141 %] . ANTP
Mix,pMD19-T vector, Bt JI§ B 5 i DNA [0] i 32 571)
% U LRKAH A EAEY TECRE A RA
A ; FastFire qPCR PreMix (SYBR Green) ( K #R 4=
FERHE (A5 A BR A 7)) L Trizol (ALY £ R A
BRA DL 22 D  M-MLV [ #% 5% filf (3% 22 46 £ W)
HARBWRAAEE,
1.2 KIWwAH*E
1.2.1 % RNA #54h32 % cDNA % — 4% 45 4%

K] Trizol ¥, 4% B8 Trizol i 7 & 136 W] 45 i
7. RNA H K DEPC /K 7850 i fi# 5 - — 80 C K
FEORAFE . cDNA 55— 1 G A H M-MLV 2
Bl SR A BRAE D VA A BR B S R AT
1.2.2 314i%it & RT-PCR # 3%

g1 ¥ % 3. R P8 GenBank E i I fY XY
METTL5 #H (XM _001233694) 541, % F Primer
Premier 6. 0 # 4 # il 5| 4% METTL5-F A
METTL5-R; 4 4 ) J3 15 2 (14 15 51 & 1 2¢ o6 5 &
PCR(qPCR) % M #3559 (Exp-F . Exp-R) ; IS &
x* K Bactin ( Genbank: NM _ 205518, XM _
429312) R MR 1519 Bractin-F Hil -actin-R, H
et i FAMHEARGRTAE ARG R GE 2).
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Table 1 Content and nutrition level of the diet for broiler

i H 1~21 {3 i 21~42 HiE
Item Day 1—21 Day 21—42

JERLZH B, Material Ingredient

w(EAK)/% Com 54,50 57. 60
w(E KD /% Soybean 32.71 30. 42
w(tH) /% Fish meal 3. 00 2. 00
w( N 5E#H) % Shell powder 1.22 1. 05
w(BR A5/ % CaHPO, « 2H,0 1.70 1.60
w(EIH) /% Soybean oil 3.00 4,00
w(Fk ) % Wheat bran 2.50 2.00
w(EE) /% Salt 0. 20 0.19
w(BA )/ % Met 0.17 0. 14
w(FRE /%P Premix compound 1. 00 1.00
41t Total 100. 00 100. 00

35K Nutrient Level

wCHEH) /% CP 21.52 20. 05
w(f5)/% Ca 0.97 0.89
wCH W) /% Available P 0.45 0. 40
fRIHAE / (M]/kg) ME 12.52 12. 74

TE:O1~21 HEEHA 21~42 H I PIAS A K B B ot 70 R R &A1, 5 kg GRS
R 5 55 mg B 55 mg gk 44 mg 4 5.5 mg. il 0. 44 mg.fl§ 0. 099 mg,
1~21 H i kg R 4R 2 & Bl 4R 3 A 880 TUL 4E/E % By 1. 1 mg, 4E/E
# By 5.5 mg, 4/l % By 2. 2 mg, 4/ % Biy 0. 011 mg, 4k % D3 275 TU, 4/ %
E 20 mg,4i/E % K 2.2 mg, 22 11 mg, AR 38. 5 mg, "R 0. 66 mg, LY &
0.11 mg, A6 500 mg, M % 33. 1 mg. HLELF 120 mg. 21~42 H k%A ke i#
B RO RN AR A 660 TU, 4843 By 1.1 mg, 445 By 4. 4 mg, 44
F Bs 1.1 mg. 4E/E K B 0. 011 mg. ZE/EHR D3 220 IULEER E 10 me. AR K
2.2 mg,{Z R 11 mg, MR 33. 0 mg, "2 0. 66 mg, =¥ % 0. 11 mg, 1 500 mg,
MEE 33,1 mg, LR 120 me,

Note; D Mineral addition is same during day 1—21 and day 21 —42, respectively,and

the amount of minerals provided per kilogram of diet; Mn 55 mg.Zn 55 mg,Fe
44 mg,Cu 5.5 mg,10. 44 mg,Se 0. 099 mg. Day 1—21,the amount of vitamins
in each kilogram of diet were as follows: VA 880 IU,VB; 1. 2 mg, VB, 5. 5 mg,
VB¢ 2.2 mg, VB2 0.011 mg,VD;275 IU, VE 20 mg, VK 2. 2 mg, pantothenic
acid 11 mg,niacin 38. 5 mg,folic acid 0. 66 mg,biotin 0. 11 mg, choline 500 mg,
xanthin 33. 1 mg.antioxidant 120 mg. Day 21 — 42, the amount of vitamins in
each kilogram of diet were as follows: VA 660 TU,VB; 1.1 mg, VB, 4. 4 mg,
VBs 1.1 mg. VB3 0. 011 mg. VD,220 TU, VE 10 mg. VK 2. 2 mg. pantothenic
acid 11 mg,niacin 33. 0 mg,folic acid 0. 66 mg,biotin 0. 11 mg, choline 500 mg,

xanthin 33. 1 mg,antioxidant 120 mg.
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Table 2 Primer sequences,annealing temperature,sizes of PCR product and purpose

51945 B ¥ F 31 (5'—>3") B BE/C PCR $" 4% i Bt K/ /bp &
Primer name Primer sequence Annealing temperature Sizes of PCR product Usage
METTLS5-F GAGAATCATAGGAGAGTGGGA 60 702 ¥ 51 w7 [
METTL5-R TGCTTCAGTTCAGGAGTTTC
Exp-F CAGTCGCAGATTTAGGATG 55 128 Fikit
Exp-R GTCTTCAAGGTTGCTGTTG
B-actin-F GTGACATCAAGGAGAAGC 55 105 e
B-actin-R CATCAGGGAGTTCATAGC

PCR fZ Mifh % : 10 X LA PCR buffer 2.5 pL,
MgCl, (25 mmol/mL) 2. 0 pL, dNTP Mix (2.5
mmol) 2.0 pL, 554 (20 pmol/pl) 4 0.4 ul
% —%% cDNA 1.0 pL,LA Tag DNA 4 0. 2 pL
(1 unit) » ddH, O I & 25 pL., K ITIR &) 5 R & O
R4,

RV ARIF 94 °C 5 min, (94 °C 40 5,60 °C 40 s,
72 °C 1 min) X 35,72 CHAH 8 min,4 CIELF,
1.2.3 PCR =9y k41050 5

3R PCR 7= ¥ 2 B I W5 86 ik DNA [a] g ik )
&Zaifb F W H WM R B, itk =4 5 pMDI9-T
Vector F 4 “CH#E 3 8 37 W5 Ak IM109 832
AL ARG IRAT T & A Amp IPTG 1 X-gal (#-F
Mr B35S % PRI BE R V% T 3 mL LB 5 F
(Amp T R 100 pg/ml),37 CHE 12 h DL E.
PRIUTRL . 25 EcoRTA Hind I Y0 % 52 . % /0 Bk i
3 AN BH P e B G T e T R A BR A R
1.2.4 METTLS %R A %13 8 F 54

W50 38 45 (49 % 51 1 DN Astar 5 24 50 IF i
%) 52 4E (Open read frame, ORF) , 1l I & 3¢ /2 Fr %1]
IR S HAh 3h i METTLS (1 48 3% W2 7 51 46 {0
P 78 NCBI K %% Chttp://www. ncbi. nlm. nih.
gov) A HT R <F 345 s I MEGA 6. 06 R 5% FH 4
kA @ e, Al ExPASy Chttp://www.
expasy. org) 5 [ 3 A S A e 99000 2 1 5 B AR R
B KA FEIK A L A R | 1 R N A e R e 4
T = A5 A5 B .

1.2.5 METTL5 3 B &k KF 54

KM SYBR Green [ Jefebik . fifi il LightCycler
480 %% 6 5E B PCR Y (Roche 2% &, i [#) #k 17
qPCR 43 #, LA XG4 KL Bactin 9 N bR, 53 BF
METTL5 3 H mRNA ik /KF .

qPCR JZ W & % . FastFire qPCR PreMix
10 uL. cDNA CF B 10 %) 1 uL. % 35 51 91 %
0.2 pL, REE 4K % 20 pl,

qPCR MW F:94 C 2 min;94 °C 10 s,55 C
105,72 °C 1 s, HA 45 MR, BADIEHIGE REK
oA M 2. A T 43 qPCR 371G 19 45 5 1
MEEN 65 CZA2THRE] 95 °C . i L2 5 A 5 1Y 2%
Jeom BE LR B it 2 . g X B A AR A R AT 3 A
A E S I E A UG B8 N 5 B P X R L AR R POk
My Cr AH S bR e, LAY Bactin JEFH NS,
2SS METTLS S0 M6 35
1.3 SitaHh

KM SAS version 8. 2 GE iR X1 46 K dhs E
rgeit o3 p 85 2R P S AR TR 73R8

2 HRE5SH

2.1 METTLS & HE cDNA F3I R ESEBF 5454

DIXTRAZH 42 H A7 I IR cDNA Jy Btk . H]
METTLS5-F il METTL5-R 2| ¥4 #8111 4458 5
WK EEZ N 750 bp £ 47 (B 1, &0y, 3 H
DNAstar 85X 77 51 5 52 753 47 45 R 3R W 4 4
M3 METTLS B K ¥ 51K Bk 702 bp (Genbank
accession: KU351684) , JF i [#] 2 #E 639 bp., % ¢
%5 GenBank | il B9 %% METTLS %K (XM
001233694) JFF I LA 1 bp By 22 7, —E MR
99. 86 %6 , BXHIFSL T T v B 1Y 7 51 3% METTLS %
HIE . Z 905 212 ME R 5 A /ML
FVAR R 4 S RS L IR N OTCRE RN BE L £
METTL5 % % 2 5 51 ) — B0k 4 3 4 80. 19% .
80. 66% ., 80. 19% . 82. 08% . 76. 92% . 74. 43%
94.81%.90. 37% .71. 83 % Ml 76. 42% , ixsbgh 4t
FW L METTLS & 78 528 Z 8] B A & B R <F 1 .
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2000
1 000
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250
100

1~4 Jkii iy METLLS P PCR =4, M:DL2000 DNA maker
1—4 lines represent PCR products of METTL5 gene, M represents
DL2000 DNA maker

E 1 33 METTL5 E[& PCR 74 B ik E
Fig. 1 Agarose gel electrophoresis patterns of the

chicken METTL5 gene PCR products
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100

a1

B2
74 ; ¥ Pig
£8 2 Sheep

100

AR XS F0H Al g ¥ METTLS 2 58 1 )y 41 . fii 1]
MEGA 6. 06 # . 5% HI 4B it vk 44 7 5 kAL B .
SERFRW XG5 BRI E ) METTLS 2oy —3&,
XA S e T XG5 R R M A SR 4 OC R RE
(K 2),
2.2 METTLS EERFHASN ELERMEN

T i)
2.2.1 METTL5 & & 4% F 5 #

7E NCBI Wi [ Blast ¥ & 4041 METTLS 45
FIRSFE R B, S5 R R, g METTLS 2 A& iz
FEA AL & AR 5F B AdoMet_MTases superfamily 4%
P s % AR AL T 54-129 R AR Z 6] A5 &
AR s (B 3D

A Human

4 Cattle
/~F& Mouse
7 FA Rat
# 78 Chicker

33

BF 2 Mallard
Wr— IS HE Anser cygnoides

AT 4% African clawed frog

—
0.02

B & Zebrafish

0. 02 FUF AL W, B3 AT LA BT 2R 1 000 KCE & s i #kal 1 40 L

The scale bar is 0. 02 representing genetic distance. The number at each node

indicates the percentage of bootstrapping after 1 000 replications

& 2

PIEEMERG METTLS SER A S L W

Fig. 2 Phylogenetic tree of METTLS5 constructed by neighbor-joining (NJ) method using MEGA 6. 06

1 25 50
I

' | Query seq,
EiFF Y 9 S-adencsylmethioning binding site A

10 125 150 175 200 212

W S 53 Specific hits [

fidoHet_HTazes

JE55% S 547 Non=specific
hits

#Zx# Superfanilies

HTE

CO62263

FRE 14965

Chi

T

AdoMet._MTases superfamily

H 444 Hulti-donains

PLHB2585

pr

mA
RsmC

prinA
PrmA

B 3 METTLS E 884 {R 8 AdoMet MTases superfamily %5 #713

Fig. 3

2.2.2 METTLS % & & 2 A R A 4 # Tl
fe ExPASy It 55 4% L (i i Protparam #& J7* #l

Conserved AdoMet_MTases superfamily domain of the chicken METTLS5 protein

MFE) METTLS & A 018 4 /L 5 (pD A 5. 26,43
TN 23 902.5 u, I SOSUT #& JF ¥t 47 i /K 1
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TR Fi % X W ARSI RE R 1 5(METTLS) 3 [ (¥ s b 5 3 38 43 HF 79

SR, 45 BB R METTLS & [ % ¥ 8 Kk B
(Average of hydrophobicity) & —0. 189 623, fif L)
ZEEHEFEKES. H TMHMM 8% 54 1 2]
METTLS & 1 B AT fa] 25 5 828 € 5, ix 5 METTLS
HHEMAIME T o T IR AE— 2. ] SignalP 4.1
Server Wl {E 5 K& BIZE AR Z 4 IER AFF
Ef5 5 k. # T H PSORTII il METTLS &
SR R el VAN = A 3 o W 1 D
(cytoplasmic) 69. 6%, £& ¥ & ( mitochondrial )
17. 4% 4% (nuclear) 13. 0%, Fl SOPMA #& %
W METTLS 945849 Jy : o B8 JiE & 44. 81% . FC
MG Y28, 7700, SEfREE (5 21, 2300, Bk N
5.19%. # H SWISS-MODEL # J& i i X
METTLS iy =424y (K 4), g5 F I, =4i 254y
BILL Twy7. 4. A(2. 20 A) N BiHR, 5 51— 5 vk h
41.40% ., METTLS 25 [ = 4E 45 ¥ 4 & w 0 3 41 vp
55 13 ~ 208 {3 & 3 MR, % ik BE 7 3% AdoMet _
MTases superfamily Z5#y3 , & B4 5F (K 3) .,

Al

C—terminus

N- A b

N-lerminus

B 4 SWISS-MODEL #2 ¥ il 2| #9733 METTLS
EB =R &M
Fig.4 Three-dimensional model prediction of chicken

METTLS protein by SWISS-MODEL

2.3 METTLS E[F mRNA RiEKEHH
2.3.1 METTL5 A B R R 404864 ik 3%
PIXTREZH 42 H #8473 8 R 4121 cDNA S Hid .
# 47 METTL5 J P qPCR 43 #r. 45 2R &£ B,
METTL5 5 mRNA 7£ 8 FiZH 4134 =ik (B 5,
TERERG P B 23R KB v » 7R IGUIE Hh (1 26 387K P B I
It HAENE B 0 32 38 7K1 8 3 5 1 6 B UL L SRR AL L i
JIE B P P T R #1922 35 7K F- (P<<0. 01D

METTLS 5[ i XS 45K

METTLS gene relative expression level

ZH4 Tissue

BT BB R = 6) R ) K5 7 0
FR 25 W (P<<0.0D),
Data are represented as means =+ std error (n=
6). The uppercase superscripts indicate statistical
difference among different tissues (P<C0.01).
5 3 METTL5 £ [F mRNA & ki
Fig.5 METTL5 gene mRNA expression patterns

in different tissues of the broilers

2.3.2 vtz METTLS % B &% K-F 8
EAC)

DA 2 0E 8 41 A R e = 20 42 H %4748 1 g
cDNA WM. #E47 qPCR 20 47 (/& 6) . fi & 6 7]
LB R  R f Z X AF X R 240 METTLS K]
BRI HE T e H 5 % B4 A L 22 R B
Z(P>0.05),

09 r
0.8 |
0.7 |
0.6
0.5
0.4
0.3
0.2
0.1

expression levels

METTLS gene relative

METTLSFERAIXS k7K

R IEH 4H ARtz 240
Normal folate Folate deficiency
Kb Trealment

HARACR T BB EAREIR (=6,
Data are represented as means = std error
(n=26).
B 6 MEEEZX METTLS £EERXKEHEN
Fig. 6 Effect of folate deficiency on the
METTLS5 gene expression levels
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ARG K B T3y METTLS 3£ N 4 5% X,
5 Genbank 4 i+ 5 AL B0 89 FF 514LA 1 bp
225, METTLS KPR H TR A& JL 12 15 51) 3 #r
¢ B 55 S 90 M 1Y) 2 5 O R BRI 5 AR Y TCRE A 3
MRS R, TE 42 HIAFAS R 8 Fhai 4l
Wk 3] METTLS J Rk, 5 METTLS 3K 1E
N Z FpdH 21) 3z 238 R M — 2 Cheep:// www.
proteinatlas. org/ENSG00000138382-METTL5/ tissue)
ABEGE A\ TN 2 B L 3 — 2 E
METTLS5 SR D i fn 4 14 2558 1 L hilh . & i i
FEF W, METTL3 Ml METTLI14 W] 16 {4 4h Fl {4 P4
HEAL mRNA CHIH AR 40 i 2 RNA) /) m6A HT 3
) AR — R METTLS 3R & L&
A LR (E S U — DR .

HoEr. 72 A R/ RS 3 B ik 4 i kB
METTL5 3 3 Fpt st As 4k, SEE E A
W R fF B o (National
Biotechnology Information, NCBD) ) Genbank % #i%
P LaE s A AL AR R BT XS Y 3 i AR R
P AT S e 5 T H P i SR AR 1 F
G 55 Bk 2 Tl s 7 S Ak v 5 0 — A0 2l iR Ok 5
WE. fe At A N, METTLI7 2 Mf i % 32 1k
(Estrogen receptors, ER) i — Fh 7 22 8 15 57 . 7] fig
FEFLIR I Y 1 h R AEAE R L iff METTL23 3 %
B0 IR B 7| & b 45 AR B Y R UL A IR B M R ) B
i, METTLS 3:RJEwR 5 FRBRRA . 755R
TRV

M\ NCBI ¥ 34 #1 ExPASy(the SIB Bioinformatics
Resource Portal, http://www. expasy. org/) K ¥
e METTLS # A 5 H AL FL 3 % METTLS
AR PR AR BT AR 20 i 67 S TR) 25 8 A5
T A — 2, U W% R LR AL AR v e B AR sy L H
HAEACHLRIAT A TE 2

UGk, 5 METTLS 3 H &858 A K K
A JUH XS ) METTLS K& PR 25 16 7 D) fig () i
20 R UL B, iR A5 G o R 4 METTLS H: A
14 FF 5 A 3 11T 5 i) 6 PR 1) ek R B — PR R
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