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(FZE] Hiy 30T B2 MR (appendiceal mucinous neoplasms, AMNs) B 1Ifi PRI B A 4379 BEARRAIE
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Analysis of the Clinicopathological and Molecular
Features of Appendiceal Mucinous Neoplasms
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[ Abstract] Objective  To investigate the clinicopathological and molecular features of appendiceal
mucinous neoplasms ( AMNs), compare the differences bewteen the LAMN and HAMN. Methods 32 cases of
AMNs were collected between January 2015 and September 2021. They were hospitalized in the Affiliated Hospital of
Southwest Medical University. 10 samples of them were selected for Next Generation Sequencing (NGS) analysis of
425 genes. Results  The majority of AMNs were female (68.8%). Most patients had positive tumor markers. The
proportion of distant metastasis, recurrence and death in HAMN patients were higher than those in LAMN patients.
KRAS, GNAS and BRAF gene mutations were common in AMNs patients. The SNP of MTHFR and NQO1 were
common in AMNs patients. The TMB of LAMN and HAMN patients were both lower, and there was no statistical
significance between them ( P > 0.05) . Conclusion AMNs have special clinical pathological and molecular
pathological changes, but there is no significant difference between HAMN and LAMN.

[ Key words] Appendiceal mucinous neoplasms; Clinicopathological features; Molecular features; Next

generation sequencing

¥ & 285 Wi M 93 (appendiceal mucinous neopla— 20 B 5D Z T RN HE 5T M b 98 1 2 R RRAE AR RS . AE
sms, AMNs), +2 LI b e e A fE A 5 R T AL A 40 2 (World Health Organization,

(WA EHER] 2024-03-13

(E£WMB] WIERE TR R4 7T B H (No.2022YFS0636)

HEBEAN] T2£0H1998 ~), Lo, PUIAERA, oo, BRI, FZMNFMRREIE T/E. X—Wl5
T2 PR A SCEAT [R5 BTk

LEEEE] %idiE, E-mail: yzhih73@swmu.edu.cn


mailto:yzhih73@swmu.edu.cn
https://doi.org/10.12259/j.issn.2095-610X.S20240706
https://doi.org/10.12259/j.issn.2095-610X.S20240706
https://doi.org/10.12259/j.issn.2095-610X.S20240706

%7 EESR

V) 2 R R o e s AR B B 239 BRARR AR 23 A 43

WHO) AL R GE I 702, AMNs RYA 2153 4
S35 Ay AT 2% ) ) 2 A W R i 9EE (low grade app-
endiceal mucinous neoplasm, LAMN) il 75 2% 7| if] B2
Zh W ME 988 (high grade appendiceal mucinous neopl—
asm, HAMN) "7, HAMN j& AMNs #7 £ F 5 2% .
HAMN (208124 AE 5 LAMN 28481, H g
B¢ BT WY 00 v 0 20 B 2 RRAE . LAMN R
ke, ZRMTHE, SRS, m
HAMN P4 & P00 I R BEOR . A=W # A7k
B LAMN W Bz 280:, Hfsw 2, 3 HAxT
T AMNs A1l AR BRARFAE | AH DG 70 i L2 i A8
W ANE IR it — 4RI LAMN Al HAMN (9
I AR BRRAE S O 12028, AT S d i 43 B 2
L LAMN H HAMN (85 Bl O BEBERE, Ik
P& 10 ) B A i 47 =5 38 & U )P (next generation
sequencing, NGS), J&\%54rHT AMNs (11l A 5 2
By FAHHE, 4 LAMN A HAMN 922 50, X
PIRXS AMNs f9TATR, iy il R 2 5 58 5 3 1 I6R 9T
TR, BURHIWRRMES %

1 #ARSHZE

1.1 HRJIKRER

o] JEPE 43 B 2015 4F 1 H 2 2021 429 A PH R
BRI R4 IHE BEBEi2 ) AMNs FAR B35 35 32 ),
ANRE: (DARJGEALURH A2 H AMNs™?;
(2) HLA e n0 I AR BEERE . HERRARME . (1D
PRIGHLTERMEI AR 0 (5 (2) &3 1 LAt A g
A Y1 ¥ H 2 A5 e AR 5T e BB AR i 2R TR
(HF DAMAL(WHO) HL ARG MR 25 ) P &
B PEAL o ASHIFSE 487 R R R KB R R B A
PR 51 2 (MR-51-24-012517),
1.2 WMBIEFRKFES

WRELFE A AL 4G I R A BETERE, AnAFis .
S G ARREAR . T A TE MR bR S, I RN
HAULERIE . RIEREE . W% . mib i
B R R AR 0 . RIS ATHLTEREYS, BE VI IS
EMNFARHEERE 1 IREEEERT T IE,
BT AR A 2022 4F 3 H o Bl B ALHE
WP R, Bk BBMALER,
1.3 READLFERN

K 45 bR 49 F5 CK20( Abcam, ab76126) .
CDX2(Abcam, ab76541), MUC2(Abcam, ah272692),
CK7(Abcam, abh181598). Ki67(Abcam, abl6667).
P E—$i0 A Abcam 5 5 A RA R .

Roche Bench Mark Ultra ( Roche Diagnostics, H
i) A A S A S R B LU H Y
) & AT G (0
14 SRENF

AR 7R bR [ o — 7 0 3 20 R e o 2 IO
KIZH DNA, Z 4G pg sl th R R A ) R ey A BR
23 FL R 425 FE R Panel £ U050 & £ 47 NGS
K, 7E Nlumina HiSeq V- 5 #E47 3C 8 i 45 1)
J¥, 20 x SEIXF HHRS90%, FEH A | 5 DU
5+ (copy number variation, CNV)., LR ANFE M
( microsatellite instability, MSI), A% H R Z 357
(single nucleotide polymorphism, SNP) %520 A {5
B
1.5 ZitFaheE

K SPSS26.0 ST 4, LI R = i ifE 22
(xxs). PN A 53 H RN G 00— Ml IR
ERRAIE . TSN OL . BRI 2878 K TMB 155055 &
ORI SCEME TR, N x 2 KB Y Fisher's A ]
HER LS HT LAMN FI HAMN S8 25 I O BLRFAE (1)
KFo VL P<0.05 HERAAGIFE L,

2 H#ER

2.1 HALRFEFEHE

LAMN P o] 38 YRR B BRL 2 57 3019 5 AR B
R, fEAHESTHIR I, B TR E A4k,
LA 1A, AT ULANM ARG, DL 1B, AR,
R S R, BN, R R SR, I
& 1C. 1 HAMN A ALEA LAMN (9 45 14 FR1E
AT A B 450 S, AL R G5
AR bR kg b, LR 1D, HWREPE Lk
B W1 A SO AR A AR, A B RS % A
AR R . TR e iR, Mol
b, WENE, o255 0, WE 1F,
22 REAALZFHRNER

AMNs f &9 CK20 B HMEFRL, MR mE
o, WK 2A, CDX2 2R, NUIMZE @,
WL 2B, MUC2 2 HM:ERIN, MaiEfms @, W
Kl 2C. CK7 2R IL, WK 2D, Ki67 HHER
k(1% ~20%), RAMIZE 6, JLE 2E ~ 2F,
23 I PRRERSFAE

32 ] AMNs, H o LAMN 27 5] ( 84.4%) ,
HAMN 5 1 (15.6%), LAMN 5 10 %1(37.0%),
P 17 11(63.0%), KWL 31 ~80 %, FIH4E
1% 63.2 % . HAMN ¥4 2 ¥E (100%), & 9 4F i
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Fig. 1 The histologic features of AMNs
A: LAMN 42, @aReaz IR (100 x )5 B: LAMN Hf ) FE RECR UL 5 2 40 U5 (200 x ); C: LAMN it 5,
Fo/NTTHN, HESI T LR (400 x )5 D: HAMN 42 vt , IR EETL; B AR OB AR, H

ERTR; Fo AW

2 AMNs By & R F 41T

Fig. 2 Immunohistochemistry features of AMNs
A ~C: CK20, CDX2, MUC2 KPP (200x); D: CK7EBEHME(200x); E~F: Ki67 1554 %9 N 1%,

20%(200 x ),

32~75%, FEAER 57.8 % . LAMN 1 HAMN
BEFEmIRERZER . Bk, ©FG%H55
HAMN 35 2 AEA T HAD TR Cands) g ™) B4R &
P . LAMN fif 5% H 42 0.5 ~15.0(54£33) cm,
HAMN 9 B 12 0.6 ~6.0(3.8 £2.0) em, 3£ 26 i
AMNs BFERI T IHEMEREY CEA. CA199.
CA125. CA724, CA242, CA50, AFP, #HEH. FH

PEFEFREEA CEA(12, 46.1%). CA199(9, 34.6%).
CA724(6, 23.1%). CA242(6, 23.1%). iX 4 Jifg
PRBAE £ S AE 2 f5 0 Ll 50518 91.7% . 55.5% .
83.3%. 83.3%. LAMN 5 HAMN [ & Mg b5 59
FEHME L BIAR 2 . T 43, LAMN gD Tis #1200
(63.0%); HAMN % Z 5 T3 (60%). LAMN
B 6 11(22.2%) M BLEANEE RS, HAMN B35 2
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(40%) tH ILEE RS . LAMN (85 1A 1 IR 26 O
( pseudomyxoma peritonei, PMP) 6 4] ( 22.2%) ,
HAMN & 14 PMP 1 6 (20%). X Tl AR 53 30
B0, HAMN B I PRIV HL 4] (40.0% ) ELLAMN
B (222%) %, LRESHIGEITAEL (P>
0.05). 2 ZH L A RO BEFFAE HEAE LR 1.

*&1 324 AMNs BEIGKRBIBIFME (n(%)]

Tab.1 Clinicopathological characteristics of 32 AMNs
(n(%)]
_ W
I R GERL n(%) AN HAMN P
531 0.155
5 10(31.3)  10(37.0)  0(0.0)
5’8 22(68.8) 17(63.0) 5(100.0)
(%) 0.637
<60 10(31.3)  8(29.6)  2(40.0)
>60 22(68.8)  19(70.4) 3(60.0)
b/ (em) 0.338
=5 15(46.9) 14(51.9) 1(20.0)
<5 17(53.1)  13(48.1) 4(80.0)
THALIE AR S 1.000
R 8(30.8)  7(31.8)  1(25.0)
FE 18(69.2) 15(68.2) 3(75.0)
T4 0.374
Tis. TI/T2  19(59.4) 17(63.0) 2(40.0)
T3/T4 13(40.6)  10(37.0) 3(60.0)
I R 4340 0.578
o/1/1 24(75.0)  21(77.8) 3(60.0)
m/v 8(25.0)  6(22.2)  2(40.0)
AL ERS 0.578
= 8(25.0)  6(22.2)  2(40.0)
w 24(75.0)  21(77.8) 3(60.0)
PMP 1.000
A 7(21.9)  6(222)  1(20.0)
A 25(78.1)  21(77.8)  4(80.0)

24 MIHEREWE

27 {5l LAMN & & s B Ui A 23 4, 2k
Vi 4, FEViR 85.2%, BEVIAIIE] 3 ~81 40 H .
23 {4l LAMN fBE 9 5 61(21.7%) #17 AR 51097,
LBl MR &, 3HIEET, Ha 196 H
AT TG AE TG, PETZ BN 13.0%, 5 5] HAMN
BAE PRI BT 5 B, KU 06, BEVIE 100%,
BT 9 ~52 4 A . 54 HAMN B Hg 3 1)
(60%) AT ARIGALYY, 1 H18F HBE & LAET,
HoAx 4 BB BRI OmAENE, JET- il 20%.
LAMN 41 i 35 19 45 f7 iF E) Ry (24,1 £18.13) J

HAMN 20 835 2R A7) (28.2 £ 17.57) H .

2.5 NGS#MZER

251 LAMNAI HAMNBIRZEZ R X 54
LAMN F1 5 {5l HAMN F A #E47 NGS #a i, dt &
B84 AR A, A 43 A REAR SR, Hih
28 ML 548, 124 SNP, 2 MR R 578
(Germline), 1/~ CNV, Z85% 7530 F 2R AR g 58
AR 10 FIREAR FAG I H 43 A4~ TR [a] SCUR AR i 2878
4G 34 N URAE | S A RAR K 4 KR
oAy, Hof 1 AR RIS H R 2 258 AR A
g3 A% Lo 1] 45 R 1Y SE LA KRAS(100%) . GNAS
(40%). BRAF(20%). SMAD2(20%). &4 H Al
FLR 4 APC. ARAF., ASXLI 5 A77E /b &A%
FE LAMN H a5 UL i 98 48 55 F 2 KRAS(100%) il
SMAD2(40%), i HAMN H f5 5 UL 1) 28 28 3 IR g
KRAS(100%) FHIGNAS(60%). 5 {5l LAMN [ it J28
2 A% 471 faf ( Tumor Mutation Burden, TMB) f£1.1 ~
6.3(2.95+2.01) Muts/Mb; 5 4l HAMN (% TMB 7
0 ~7.4(3.60 +2.86) Muts/Mb, ¥ Wi 2% 3 LS
248 X (P>0.05), TMB {8 K PR ) 5L K 728 545
RIWE 3, E 4,

TMB
] =

Muts/Mb
BN N
1 1

(S}
1

0 T
HAMA LAMA

3 AMNs BEH TMB &
Fig.3 TMB values of AMNSs patients

2.52 LAMN #2 HAMN B SNP £% SNP 7£ 10
BIFEA L 5 R 5 UL, H LAY SNP A7 MTHFR
rs1801133(70%). NQOI rs1800566(70%). XRCC1
1s25487( 50%) . ERCCI rs11615( 30%) . DPYD
rs1801159(30%) . GSTP1 rs1695(30%). TYMS 6bp
rs151264360(30%)., LAMN Hi# BLEK SNP 4 NQO1
rs1800566(100% ), MTHFR rs1801133(60% ), HAMN
i UK SNP S MTHFR 1s1801133(80%). XRCC1
1s25487(60%). SNP AF 5 LA 5.

2.5.3 AMNs By Germline.CNV & MSI 10 i+
ARG E] 2 41 Germline, E.rf 1 415 MLH1 %t
B, ZA7E LAMNCE618) 1, 55 14 MRE11
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A KRAS 100%
GNAS 40%
BRAF 20% N
SMAD2 20% =
APC 10% ]
ARAF 10%
ASXLI 10%
ATR 10%
AXL 10%
CDC73 10%
CYP2D6 h 10%
DOTIL B 0%
FANCA 10%
FATI 10%
FBXW7 10%
FH H 10%
HDAC2 10%
HDAC9 10%
KMT2A 10% g 10
KMT2C 10%
NF1 h 10%
NOTCH2 10%
PIK3CA 10%
POLH 10% -
PTPNI3 I 109
STAG2 10%
TGFBR2 10%
TSHR| 10%
MCL1 10%
MREL1 10%
MLH]I 10%

1 2 3 4 5 6 7 8 9 10 Patient

Missense variant
Frameshift variant
Stop gained

Copy number variation
Germline

B HAMN
m HAMN

1 2 3 4 5 6

Patient

7 8

E 4 AMNs BEMEEEZRESR
Fig. 4 Genetic variations in AMNSs patients

A: 1045 AMNs B HIEN AL S I Be 25 580 X T N AL S it

A MTHFR 70%
NQOI 70%

XRCC1 50%

ERCCI 30%

DPYD 30%

GSTPI 30%

TYMS 6bp 30%
UGTIAI 30%

TPMT 20%

CDA 10%
CYP2B6(c.516G>T) 10%
CYP2B6(c.785A>G) 10%

1 23 45 6 7 8 9 10 Patient

B o
1 EHAMN
HAMN
8_
@
o 91
&
Z
wn
24
04 .1 1§ &
1 2 3 4 5 6 7 8 9 10

Patient

5 AMNs B&EH SNP ZEZRI1ER
Fig. 5 SNP variations in AMNSs patients
A: 10 f5] AMNs ) SNP 2253 (85 B: 2% 8 A I SNP A8 54t

M, EATE HAMNCREB14) b BLAMETE 1171
HAMN GG 13) FRAG I BIMCL1 K25 H B CNV, X
10 {5 #E A 34 A 1 T2 £5 52 (microsatellite stability
MSS).

3 g

AMN s J2& 1 Rl 52 0L S s v Bl e '
Jifgeg b R RN E 19557, FEAE R I bR A H Y
255 0.2% ~ 0.3%'9, {5 AMNs & 9% 545 B AR 2
R E T ARBFFE AR By 32 1] AMNs 3 iR

2 B} K 2 B 5 B [R50 4712 191 i) B2 U0 Bk s A )
0.68%, fm T HABMFFE S,
3.1 AMNs B2EIGKFEBFE

A5 32 1) AMNs & F o1 (68.8%) £ T
HE(31.3%), H 60 % LI L H il 5 (68.8%),
5 IALAF T R BOHE , $7m A 0% Fnd: ) R T g
95 R e, AMNs B = R IE M I R I,
AHESE B FE G IRAE R M R e K, X5
SV R R A RARAL . I ELRR Ik 2P B B B
T AL TE R AR S 0 B, Hoh DL CEAL
CA199, CA724 1 CA242 L UL, A HF5T 30 i
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JEARICY) CEA. CA199 Fl CA125 & TS %A B
T (R 2 6 U R a2 W 10 A 5 A A T 3
CA724 Fl CA242 7E AMNs & Ile, I HZ1E
SHMEM 25, 78 CAT24 Fil CA242 3X 2 Fh
JiEE A 40 T RE T R 2 28 YA e R A2 A —
FEMPERE Lo TEARTHS 1 HAMN S35 s Ak
B LG LAMN B &, e T H i
It LAMN &7, $2/8 HAMN ELA 3 5 00 T e
U A AT BB AH X B 2%
3.2 AMNs 2EERERTHFE

H Al T AMNs B &Pl M A a . ©f
9T 4 LAMN % A KRAS. GNAS K %745,
HAMN #7445 KRAS. GNAS. TP53 &3t geAgii-14]

TEABFSE W, 10 1) AMNs BE A 25 46 ) 3
KRAS R 72E (100%). KRAS FE[H J& RAS 3 [
FWEH — U LA, Al LU 520 MAPK {55
T Ok 2 5 M (T O R S . R R
FEFE KRAS FER 5248, H LIZS i . i .
JER AR i M BB e A E LS . #E AMNs HR A 4
B . Zauber 16 HZIE T 31 5] LAMN fi% 25 5 1]
JPEER, AR HEI P KRAS JER %748 . Xiaoyan
Liao % UV 3R 38 7£ 9 4] LAMN F11 8 ] HAMN 1 i1
BB KRAS JEH 2848 . $878 KRAS 2 [F 28 48 7]
RETE AMNs 53 7776 o A 98 R B A ) R 26
BgeE, KRAS JE R 2848 Fu A R o X 17 it
YR AE 24 51 1) B 3 W B AR A 8 R A &
H: KRAS JE R 2878 (33.3%), 2507 4 U8) fy ik 58 %
HH 1) B2 2 VI 98 P A KRAS 3 R %2725 (176.9%) .
Dan Jian 881" 4038 T bR RS 280 R MR8 58 AR AR e
R TP53(27% ) HIKRAS(20% ), Mikaeel RR 251
B TR RN i P A SMAD4 [ 58 AR
(20%). TEAWFFE BT A Kl () AMNs $45% H 3
TP53. SMAD4KE[H 28745 . DA 3k S AfF 58 AT LAAE
AMNs 1) & 95 BIL I 5 1) B2 86V 08 VT BB R —
R A 7 R A SR

XFF GNAS JER 5848, A7 A A 53 42 3 FLAE
LAMN HsE by WU A AR ST T, 2B R
#| GNAS JL K 48 7 HAMN H 8 £ 1L (60%),
HAE LAMN #h, H P GNAS JE[H 578 1y H
LG IR 43 1A R e B3 CIV 1), ik B GNAS 58748
(1) LAMN i35 Hilfs R 43101 L8

B H AT 5E 18 24 15% 25 15 W 9 B 3 1
BRAF SEH 248, I HAXFER AR 0 T 45 5
o B A0 T KU, A R R R 1 i g 43 Y
BRAF % 28 b 3] B AIC 17 207, fi 78 A B 52
BRAF £ [H 2725 L4 Jg 20%, - H. %I B35 239

B H BTSN B

ARG KM IE T AMNs 1] & A= ARAF,
ASXL1. ATR. CDC73., CYP2D6. DOTIL, FANCA
AXL. FATI, FBXW7, HDAC2. HDAC9. KMT2A .
KMT2C .NOTCH2 .POLH .PTPN13 .STAG2 .TGFBR2,
TSHR %5 3L R 248, XS fE 22 ZFE 5 AMNs
KRR SRR RIBA FHRT
3.3 AMNs E#H SNP T R4FHIE

SNP &L RIKF b 17 iR A 5 5 [ 2 i) DNA
ik, Histth G B EM . X T AMNs i SNP £
KARTER D o AWFFE S5 R B8 AMNs B35 35 i 17
T MTHFR 1 NQO1 SNP(¥JH70%), 53 4h4 Il —
LEAH X B0 WL SNP LA, 4 ERCC1. DPYD,
GSTP1, TYMS, UGTIA1 %,

MTHFR & [H] 2 i iR 1 i i e A0 G A 3 [
HIRAR 22 W R e AR R AR R 2V AR ISR
10 1] AMNs FRz I 3] 7 4] 1 38 MTHFR 1s1801133
B 2 &M (70%), 51 % & W A L 3
(31.2%).

NQOT FE [K £ 25 M vl LASEZ W) NQO1 g % : |
M 4 MUK ) 35098 M . AR B 5E R B NQOI
151800566 %& K 2 45 M 7F AMNs £ & v & o 58 A8
(70%), #&77 NQO1 rs1800566 ] fig /2 AMNs [ 15
B2 I HIZZ S MEAE LAMN HH B B ) 5
=1 (100%), HAMN H () Eb A G 54K (409% )

3.4 AMNs #E& TMB &R

FEAMSEH, 25 KM LAMN fl HAMN #3#%
) TMB AL, {HAE TMB %% i (584> 8 b oA 1
M RICT G . A X 2R E AEM B,
R4 HL A AF 5 R 222, St F i TMB (B & A
MATETRYT TR £ AT BE

BRI B, 8T B4k 2 BRUR 6 L
i — 20 W B AMNSs Il PR 05 B K 43 9 PR AE
LAMN 5 HAMN )25 54 .

(&% 30k ]
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