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Abstract In order to investigate the regulatory role of GRB10, ULK2 and PIK3R1 genes enriched in the
mTOR pathway in chicken fat deposition and muscle development, the present study was conducted to
analyse the differences in slaughter performance, pectoral muscle and serum levels of triglycerides (TG),
phospholipids (PL) , and cholesterol (CHO) using the S3, F, and H lines, and then to detect the
expression changes of the three genes using fluorescence gqPCR in expression changes in different tissues
and cells, and do correlation analysis. The results showed that: 1) The F line had the significantly highest
(P<<0.05) in body weight, full net chamber weight, pectoral muscle weight, leg muscle weight and
abdominal fat weight, and the H line had the significantly lowest (P<<0.05) in abdominal fat rate. 2) Lipid
contents in pectoral muscle and serum showed a wave pattern of change in different developmental
periods. The TG content in the pectoral muscle was significantly (P<<0.05) highest in the S3 line at 2 and
15 weeks of age, and CHO was significantly (P<Z0. 05) lowest in the H line at 2 and 5 weeks of age; the TG
content in the serum was significantly (P<<0. 05) highest in the F line at 5 weeks of age, and the LDL-C was
significantly (P<<0.05) highest in the F line at 2, 5, and 15 weeks of age. 3) The diameter/density of
muscle fibres in the H line was significantly lower/ higher than that of the other lines. density was
significantly lower/higher than that of other lines (P<<0.05), while the cross-sectional area of myofibrils was
the opposite, with adipocytes in line S3 having the significantly largest volume (P<Z0.05). 4) The three
genes were expressed in liver, abdominal lipids, pectoral muscles, leg muscles, sebaceous tissues, adult
and intramuscular myofibroblasts in chickens of different lines at different weekly ages, showing significant
line and tissue variability (P<<0.05). 5) GRB10, ULK2 and PIK3R1 expression showed significant positive
correlation with pectoral muscle weight (rate) and leg muscle weight (rate) (P<<0.05), and ULK2 was
significantly positively correlated with abdominal fat weight (rate) (P<<0.05). In conclusion, the lipid levels
in breast muscle and serum fluctuated significantly during growth and development of different breeds of
chickens; the three genes were abundantly expressed in multiple tissues with significant differences among
breeds and tissues, and were significantly correlated with breast muscle weight (rate), leg muscle weight
(rate), and abdominal fat weight (rate), making them potential targets for the study of muscle development
and lipid deposition in chickens. This study provides a solid theoretical foundation and data support for the
in-depth study of the functions and mechanisms of GRB10, ULK2 and PIK3R1.

Keywords chicken; GRB10; ULK2; PIK3R1; muscle development; fat deposition
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Table 1 Quantitative PCR primer sequences
N Jr 41 AR E/ C 7 B /bp R T
Gene Sequence Annealing temperature  Product length Accession number
F:5GGCTATTTCTTCTCCGGGACAS' 55.1
GRBI10 107 XM _ 040684209. 2
R:5ATCATCCTCACACGGCAAG3' 56.8
F:5CAGATCAGCCAACTAAGCAAS' 52.3
ULK2 125 XM _ 040687342. 2
R:5TTCAGTTTCCCCAATTTGACCS' 52.8
F:5TACCGGAATGAATCTCTAGCTCS 53.3
PIK3R1 175 XM _ 046936454. 1
R:5GTCTGTCATATTCTCGGCTTS 51.5
1.8 EFEMEMEEFESH
2 HRESW

i 33 PathCards %t #& ¢ C(https://pathcards.
genecards. org/ )X} 3/~ Hk [ I A (143 B HEAT ARG R L4
AR AE [A] — 3 8% 1 09 T A7 2 P STRING 4 4
Chttps: //cn. string-db. org/ ) #4178 1 HAE 7 #7 , >R H
MOCOE &, 0¥ GRB10 . ULK2 .PIK3R 1 Fl HAth
HEHEMEAEXR,

1.9 HIESH

] SPSS B A AT B K 2R J5 22 40 B 2 H LR
(Duncan ) FAH M3, P>0. 05 %R 26 5 R %
P<<0.05F R EFRF.

2.1 AEmMERARE B3RS RIS R

H 2 21550, i i+ TG .CHO \LDL-C fil HDL-
CHEBA2.5.10M 15 MR ENMRES . 7
2 S F 2R IS LDL-C & i B m T S3 &M H
Z(P<<0.05), 5JH#Am S3 &MY ML TG & WK
TFRMHRMP<0.05) ;5 S3RMH KA, L7
FHLDL-CHF & & & W &K m (P<<0.05), 10
B LDL-CZ#EF R EHMTHR (P<0.05),S3 %
H5FRZAHRMZEFAEEP>0.05), 7F 15 5T,

%2 RERERE B0 5 R R0 5 47
Table2 Differential analysis of serum lipid indexes in chikens of different strains and ages mmol/L
H ié’\gim Snctlljrfn TG CHO LDL-C HDL-C
S3 0.42+0.07 5.7740.61 2.1640.30b 1.87+0. 28
2 0.53%0.05 5.4240. 31 3.804-0. 27a 2.0140. 26
H 0.54+0.30 4.53+0.22 2.2740.05b 1.76+0. 20
S3 0.31+0.06b 3.8940.44 3.1440.18b 1.67+0. 20
5 F 1.06=+0. 06a 4.09+0. 22 3.86+0. 18a 1.69+0.12
H 1.01=£0. 16a 3.8340. 16 2.634-0.38b 1.58+0. 25
S3 1.20=£0. 20 3.5240.25 1.65=+0. 25ab 1.12+0. 18
10 F 1.40+0.06 4.27+0.41 1.60+0.08b 0.99+0. 12
H 1.34+0.19 4.09+0. 36 2.064-0. 31a 0.97+0.07
S3 6.9441.55a 3.1340.23 1.85+0. 19a 0.69+0. 16b
15 F 5.2641.04a 2.7840.28 2.3540.07a 1.05+0. 13a
H 1.6340. 26b 3.44+0.42 1.1240. 16b 0.72+0. 06b

L HE TR R R A B E (P>0.05), R 7R #m 25 B (P<0.05) ., FH.

Note: The same letter indicates non-significant differences(P=>0. 05), different letters indicate significant differences(P<<0. 05). The same below.
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M¥ETH TGMLDL-CHERAEHRBEMFSIHR
M F Z(P<0.05);HDL-C & F R B &Em T S3 &M
HZ(P<<0.05),

MR 3, AL 2L TG .CHO Al PL &%
HAE2. 5. 10 f 15 IS fFEw E M m R 2R, 2M
I S3 & ML LAY TG A CHO & #1525

THAHMF £&P<0.05) ;5 J& % mf g UL 2H 21 & CHO
SHFRBES T S3IRMHRP<0.05, 10
i iR ILZH 2 CHO 5 PL &5 &3 4 S3 & W # 1IK
FTHHRMP<0.05,FRE5S3ZMHRER AR E
(P>>0.05), 15 A B LA TG & #3524 S3
FWESHTFRMHZRWP<0.05,
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Table 3  Differential analysis of lipid indexes of breast muscle in chikens of different strains and ages

mmol/g

H % / J& LN

Age Strain TG CHO PL
S3 1.56+0. 39a 1.56+0. 22a 11.66+1.37
2 F 0.35%0.17b 1.13£0.17b 10.64=0. 39
0.25%0.08b 0.984-0.18b 12.77+0. 66
S3 0.88=+0. 22 2.004-0.47b 10.37+0. 46
5 F 1.224+0.22 5.0540. 76a 10.91=+0. 29
0.54+0.23 1.9540. 60b 10.9240. 45
S3 0.8240.10 0.844-0. 14b 10.2440. 39b
10 F 0.67+0.14 1.05+0. 26ab 10. 9840. 75ab
0.79+0. 37 1.36=+0. 11a 12.44+0.62a
S3 11.74+1.17a 2.5140.94 0.83£0.41
15 F 9.03=0. 36b 2.35+0.23 1.454-0. 46
8.4040. 66b 1.14+0.21 0.844+0.14

2.2 10f15 B A E MR X B AR E % m
e 4 ] 0,10 F i B F R AR AR 4 v i
R LE JE AR SR IR R B S T S3RMH R
(P<<0.05),MAHERSIZREERTHRMFE &
(P<<0.05), Mg LE Fn g LA b S3 R B % & T H

A MRNLFEPFFRMHAR B E ST S3HRP<0.05),
15 JE W B F R AE R 40 b 5 M JUL = A BR UL
¥ W T S3 R M H &R (P<0.05) , Hoh 4 g oK
S3ARBERTHRMFE RZP<0.05), ALK PF
ZMHZR T ZEET S35 (P<<0.05); 1&g & M E N5

F4 FARBREBEGEEKNERESF

Table 4 Differential analysis of butchery traits in different strains of chickens

$a b7 104 15

Indicator 33 F H S3 F ot
ik /g 857.324:51.75b 1096. 554-142. 9a 707.22478.05¢ 1133.07=41.21b 1482.54200. 86a 10464127, 38b
VpREE /g 612.54541.44b  728.5622101. 352 472.44456. 74c  620.8654.8b  761.54120. 27a 541.25494. 21c
LU/ Y 71.4441.92a 66.384:1.20b  66.8544.66b  54.86+4.49a  51.3243.01b  51.54+4.61b
WalL®E /g 101.29413.24a 108.52421.28a  65.2826.37b  133.49439.12b 166.37422.72a 110. 1738. 08b
WalL#e/%  16.4941.24a  14.8341.60ab  13.914£1.42b  21.636.40 22.2343.75 21.0247.06
JiR L /g 106.9547.57b  150.614-21.86a 99.284-13.21b  132.754-40.59b 208.1124-33.28a 151. 22453, 41b
BEILA/%  17.46420.61b  20.7341.59a  21.0241.23a  21.647.07b 27.924:5.59a  28.568.98a
WG E /g 10.8943. 85b 25.346.92a 0+0c 23.984:8.30a  25.7415.55a  8.7246.37b
R/ % 1.7740. 6b 3.23+0.78a 0+0c 3.64+1.70a 3.324+1.77a 1.51+1.15b
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R S3IAME REFH T HRP<0.05),
2.3 AEMAMIMARNTHEBAFHFERERE
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AT il 2R VLT 4 21 2127 i e K I s 440 L 4 AR
GEAHAS R MR S Fron o 34> dh R BE XY 15 J4 3% i JULAN
R A T H RN FEERREHRTF R

I S3 & (P<C0.05), 1M ILET 4 %% FF 5 3 5 T S3 & Al
F £ (P<<0.05),S3 & Ffl F £ 7€ IL£F 2 B 4% F o
LZERARNEFEP>0.05), WL 46w AR H &R
BFEAET S3RME £ (P<<0.05) ; g 7 40 Mo 14 14 FR
FLS3RBERTFAMHARMP<0.05,F ZMH
RERAREP>0.05),

x5 TERFSBINALEEMEEURERAMNERESESN
Table 5 Differential analysis of muscle fibre diameter and density and adipocyte volume in different strains of hens
y YL/ ' . 2 K 07 40 i AR R
57 WLZF 4 # 7% / " o L2 4 A B A
Strain Muscle fibre diameter Muscle fibre cross-sectional #

Myofibre density

Adipocyte volume

S3 49.78+7.62a 617.52450. 08b 1987.964636. 8a 213119. 25+79590. 22a
F 49.16+7.02a 648.02461.57b 1932.774+607. 11a 8247.45+2111. 23b
H 40.53+2.94b 816.99459. 22a 1295.974188. 63b 14093.08+3427. 18b
= 3% =F & = HX% o
l%l T
T
5318.0 " e ~ 1315 g i
g o & g 715 ’x ﬁb phLaL
gl IES Ol 53 Hg sl i L g
’TJEQ a M .&'Q ®S 15T sk k% T
RE 180 PO | s =310 T
2o |15 L. =% SEo 20 B ol e
2§ 2.0 - Gl £ 5 S8 151 m =
8% 207 111011 sBE b 1K g 15T 4 b d
= = =9 -
LR il gy < Fokl [ Al
0 2 5 10 15 0 2 5 10 15
KW/ Development stage KA/ Development stage KA/ JE Development stage
(a) GRBI0 (b) PIK3RI (¢) ULK2

7] — s 5 AN [ o] i [] 39 22 53 S B 308 A8 AN TR B 3 3R 2 5 35 (P<0. 05) 5 3R (] — J] i AN [7] il 38 ) 22 573 .3 (P<<0. 050 Ml
Differences between different weekly ages of the same strain are indicated by letters, and those with different letters indicate significant

differences (P<<0. 05) ; **indicates that differences between different strains of the same weekly age are significant (P<<0.05). The same below.

1 FAEEEEMEARP I RIE

Fig. 1

2.4 EREARRRAARALTHERIX
2.4.1 FEABEAEFEALRF 6 EL

KA RT-qPCR M GRBI0.ULK2# PIK3R1
FE0.2.5.10 F0 15 J& B PR L 2L ik . &5 %
Bl GRBIOE O 110 ¢ i), H R Rk B % 7 T S3
FF R (P<<0.05) (K 1);5 8 15 AR, F RFEKik R
EETS3IZAMHZR(P<0.05) ;2 AN, S3 R B#
BT F&MHZRP<0.05), PIK3RITEO M 2 &
MHRBERTSIEMF & (P<<0.05);10 #1115
&I H &R W% m T S3 &R (P<<0.05) . ULK27EO,
2. 10 F1 15 A  H R R A e m , B & & T
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Expression of different genes in liver
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2.4.2 FFEAREEMIAL PG KL

K 285 W, GRB10 Ml PIK3R 1 1E 4 A J& #%
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ULK27EF Z 0 iy i) 9 28 35 fe o, 35 8 T At 2
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2.4.3 FEAEERRIEL G EA

M & 3751, GRBIOTE 0.5 1 15 Ji % v, S3 &
GHEALA L h g FRIA W E S T HAM 24 MR
(P<<0.05);fE 2 M IS A  F RAVRAE B EF & T
S3 &M H & (P<<0.05) . PIK3RITE 0.2 F15 J& i#
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A, S3 & MRk B 3 m F HAh 24~ 5 &2 (P<<0.05)
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Jig v Y e 3 e B i L E 2R 10 R B R 3 T S3 &R fib 2 4~ & & (P<<0.05) ; ULK2 7E 2 1 10 JA i i5F , F

FH &R (P<<0.05) 5 76 5 Ji fy BF , S3 & 19 % 1k it i
L T HA 24 & &R (P<<0.05) . PIK3RI17E
OF IO HRM RS ERm, BE & TS3RMFE
R(P<<0.05);7E 2 A BT ,S3 R KRB E i m,
FE T HAL 245 & (P<0. 05) 76 5 IR I, F 21
KBRS, BES T S3AMH K (P<0.05 .
ULK27£ 0.2 58 10 JJ# i F R R B 5, W
& a1 HAB 246 & (P<<0.05)
2.4.5 FRAREMIRAL PR

B 18 5], GRBIOAE & AR 1 F R IR A
WEcE L S3RMRR KM FREFES T S3IA
(P<<0.05); PIK3R17E 2 F1 10 J& # i, H & i % 1k

[ =

R F R ERE, HP 2B FREES T S3A
(P<<0.05);;7E5 M IS EARK HEMELER S,
I5FABITHZR B FE TF&RP<0.05),

2.5 3INEEEARARERAEPHRIE
2.5.1 FREAFEERMNE LG kA

1 & 6 T H1, GRBI0FE B L 40 it 33 78 30 W 3% w0
T4 (P<<0. 05) ; PIK3R 1 75 UL 40 it 1) 2% 35 4
W v T A 48 SR T R, PIKSR 178 34 5 ) 4 35 v
FH Al A 1 (P<<0. 05) . ULK2 7F 34 5 1] % 3k i
3 T e (P<<0. 05)

2.5.2 REAFEENAMRY @R L6 &k
1 7 15560, GRBIOTE LN IR 105 20 i 38 4 199 50 %6
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FETHEM ULK2EEE T A%- 1 M mTORA(H MEAEN., B8R, PIK3R] N MOCOE % 144
5 [ A R I ik 3N S R [R) E AEAE mTORA(E DU, 5 INSOBE S %), INSRUBE S R Z8) & IGFIR
S (E6) . B EELE mTORLS S IE BRI 4T 5E A (BRB EREER AT 1 2B EERZR ., ULK2
$ERZH) STRING 54 122, 43 A1 FE PR 22 [0] 4 i i 1 T 7Y I PIK3R 1347 55 % L Y 36 RE )l B AE E & .

x6 FTEEEMKEGG &K
Table 6 KEGG pathway of different genes

3 KEGG i #
Gene KEGG Pathway
GRB10 mTOR signaling pathway

Focal adhesion

Influenza A

Phosphatidylinositol signaling system

mTOR signaling pathway

Toll-like receptor signaling pathway

Autophagy - animal

Herpes simplex virus 1 infection

Regulation of actin cytoskeleton
PIK3R1

ErbB signaling pathway

VEGEF signaling pathway

C-type lectin receptor signaling pathway

Apoptosis

Insulin signaling pathway

FoxO signaling pathway

Progesterone-mediated oocyte maturation

Cellular senescence

Autophagy - other
ULK2 Autophagy - animal

mTOR signaling pathway
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2.7 AAEBEESBREERNEXESH

W5 e 0 3 [ 3k B 5 10 A 15 F8 I Y B s
RAEATH K ME BT (7D, 45 R £, GRBI0 % ik
5 S3 G 1 b AL 2 2 E M & G=0. 74, P<<
0.05); ULK2 355 S3 & X (il B WL (r=0. 74) |
BRALZE (r=0.81) BB (r=0.71) . Ig F (=

0.74) 5 B F E A & (P<<0.05), 5 H & W 1 i g
&R W E A 56 (r=1.00, P<<0.05) ; PIK3R1 %
45 S3 R KR AL E (=0.75 | kL F =
0.89),5 F &1y g )L & (r=0.85) Mg L 3 (r=
0.84) , H £ X iy i L F (r=0. 70) 1 i & 1F 1 5&
(P<<0.05),

®7T BRERESEEMRKABEXRESFT

Table 7 Correlation analysis between gene expression and slaughter traits

W H S| miH

Hem GRBI10 ULK2 PIK3RI Hem GRB10 ULK2 PIK3RI Hem GRBI10 ULK2 PIK3RI

Mgl 0.00 —0.50 0.56 JafjLE  0.22  0.28 —0.77* WgfLdE  0.31 —0.26  0.85*

Ml —0.01 —0.74 0.48 Bl 0.08  0.43 0.70* WaL#  0.32 —0.55  0.84*
S3 BEMLE  0.67  0.74x 0.70% | H pEgLE  0.09  0.14 0.26 BEWLE —0.21 —0.03 —0.02
% BRALZE  0.74%  0.81*% 0.89* % BEMLA  0.49  0.43 0.40 | BEWUE —0.41 —0.26 —0.34

JENE®E  0.20 0.71% 0.62 JEilg®E 0.82  1.00% 0.72 JERE®E —0.22  0.32 —0.40

MAES  0.16  0.74* 0.67 JERE % 0.88  0.95 0.56 g% —0.22  0.22 —0.33

R B3 DL (P<C0. 05)
Note: *indicates significant correlation (P<Z0.05).

3o #

Jig 2 A 1 P AFAE s B e XA TG TC.
HDL-C Al LDL-C, H &% i 9 @ 0 — o B 1 2
HLAA IR 105 1 355 19 7K S 19 BB I e RS B K
S 38 AT TG v BE R 40 W T g 1 ) 8 JBORI AR 85
THOL . — MM S KBV TG & 5T AL, Fom
FL e AR K T R s Rz, RIS . A I R
LDL-C J& —Ff 5 225 £ Y036 v 9 5, & o] DU AT E
7 A 1 P TR P R P A2 4 HILAA 1 45 A A1 2 R A
JeL, T AR R R B, HDL-L 69 % 0 /8 L AE T 09 Bl
JIFL T i ARG ] 300 A 25 S R IE I, AR HL P K
I SHE A AN o v A R R R R VR
RE M S L 2 A 9 R 3 ) B A2 R BE L R
JE i 25 A IR T v B AR AL AR T A I e
B MR AR . ARWFST A R E M TG .CHO . PL
RN R G AN R R B e LA 2 2
PSS A, TG TC .LDL-C #l HDL-C &% &
FEAS T il 32 %G 009 AN [ & 7 Ao 400 0l 37 v 52 8R4 3
DA ML TG & & AE 280 15 J8 i if S3 &R
W RE,CHO fE 2 f1 5 ] # 0 H & & & &AL,

10 JA i i CHO F PL (9 & 52 H &R B 3% fe 5 Il
o TG &R AE S A F &R B 5 s, 15 A F
A EHTHZR,LDL-CE 2 515w F R &
i L, HDL-C & 5 A7E 15 S B F R 2 5,
g5 AR n AT R AE AR & B B R B R R Y
Jig Wi T BLBE 1, DA B2 W 45 A &R e 289 R T UL
AN

A W5 3R W LEF 4 J2 LA 20 28 00 B 4
g3, WUER 2 1) B 42 % R 55 PR 0T 1 B0 A T B A
5, B LER de B AR /0N % R R K, P 4
H R W LR 4 B AR fe /N LA 4% B e K, S RILER
Yt BRI R WLER 4 %5 5 B/ F 2R 1 LER 4 B4 A
WA 4 B 5 S3 i, B F £ 5 . Bilggs ;
FKWF RERE s MlE BRULE IE I8 E
BPRERTSIRMHR, 2 ESIZBEST
HREME R, AGHK R EIRCE R G PR
X 5l A ZR BE RS 14 i 8 B L B HE 2%

% GRB10,ULK2 Ml PIK3R1 & % #) KEGG 18
B AT AN, 3X 34N HE P L ) 5 AL FE mTOR 5 538
B, WFIE R BT B it AMPK/mTOR 38 %
T R 0 380 T B J A 1 O 2 30 i D e Sk 5 i
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IR A PR 38 L 3 K TR e i mTOR {5 5 1%
SR BT /0N BRI £ A Sk A O
L3 ¥ 7 h E E AR (mTOR) (5 58 & 76 98 45 &
F 3 A B HR R S VR D, DA 45 UL IR 2R F 5 JE A A
B 408 (6l It Akt/mTOR {5 53 B4 oF
BB UIE K 48 8 mTOR 38 #7839 B8 107 94 72 A
MAWERSBEPREZEMIEN. AR EEE
7E mTOR & % - # GRB10. ULK2 Fl PIK3R1 %
R, F 5 34> PRUFE AN [A) i 3R BB D5 41 21 L IR 2 48
JIG: 107 200 LR L 40 L ) R Gk 22 S 6 aE— 2B R
mTOR M B EMG IR Z & T ae B A
FENE L, ARG REXN GRBIO,.ULK2 fil
PIK3R17EAN[R] 5 2 3 JFE 2 RE L  AIL L J58 AL RN e
MRAZUHAE KB I 2 B M HRAMAL 2557
Mo E WL BE G 41 B GRB10 78 3458 11 50 % 1) %
K T HAGR ], PIK3R 1 7E 356 1 100 % 3
ki B E T HAB Y, ULK2 724346 1 d I B % T
HaFE ] s 6 B VLA L GRB10 R ULK2 78 36 5 1)
T W T B B, PIKSR 134 56 11 19
FkEWE T, GRBI0F 155 S3 & X 1 ik
LR 5 G E IE M 56 s ULK2 %355 S3 &0 Y g L
HOBRWLR B E IEM 6, ULK2 £k 5 S3 R I
HOEERE R FEEMAC, SHAGWEIEE S D
FHIEAOC; PIK3R 143k 5 S3 24 (1) i L | Jj L%
5F ZMH R0 M LR 2 3 EA G, DL g5 R
#2758 ,GRB10 . ULK2 M PIK3RI AR E#H S5 T
X0 LR A 7 R RR A AR AT AR S X AR 7 T AR RN
WLIA & & T ) i 16 T ek D], I 30 25 3 2 ) g
PR R 9/ 38 2R 35 A T 7 448 0 8 AL 400 L b %o 3 4 ik
B 19 ) e 2F A7 32F — 20 HL i

4 & it

AN TR 32 X A6 AN ) K 8 B 399 M L 20 20 i
i A A IR IR A AR AL L s GRBI0O . ULK2
I PIK3R1 5 7 BEJ0E B g L LR AL . K2 i 21
2118 105 2 L R B UL A PR 24 A e Rk O &
PG 2 Hb S R ORI 21 22 R % s GRBIO.ULK2 Fl
PIK3R 1335 ¥ 55 i LA R AL DR 52 A ) 72 3 ) S5
FMOE, ULK2 B 3R3K5 5 W AR D5 VIR 1 28 A0 G, &
I 34N S IR AT BB AE N [A] 9 & 8 B 0 AS ) b 2
5T WL & & FNLA RE B DOR R 45, AT AR S X8 L
PR 2 8 UL Mg 105 0 BRI 110 4 36 56 A
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