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Measurement Model for the Thickness of Silicon Carbide Epitaxial Layers
Yang Yang, Li Liangqi, Li Jinzhu, Li Shaowei

(School of Artificial Intelligence, Taizhou University, Taizhou 318000, China)

Abstract: Based on the data from Problem B of the 2025 National College Students Mathematical Modeling Competi-
tion(CUMCM), this paper presents a mathematical model of multi-beam interference based on the principle of optical in-
terference and Snell’s Law. For data processing and computational optimization, an iterative optimization algorithm combin-
ing the peak spacing method and the Fast Fourier Transform is proposed. Through multiple iterations, the calculation er-
ror is effectively reduced, enabling the precise inversion of the silicon carbide epitaxial layer thickness.

Keywords: silicon carbide; Snell’s Law; multi-beam interference; peak spacing method; Fourier transform
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18 a oMbk F 48

R4 ZSEANNBB TS T S BORESE R

N AT 6/(7) RATHE vey, /(m/s) T Peoi AL bR KRG

1 (17 513.47,0,1 800.00)

FY, 180.00 91.95 2 (17 187.10,0,1 800.00) M,
3 (16 522.76,0,1 800.00)
1 (11 275.61,735.67,1 400.00)

FY, 222.52 135.63 2 (10 925.41,414.51,1 400.00) M,
3 (10 093.95,-348.01, 1 400.00)
1 (5 959.61,-2 577.59,700.00)

FY, 95.46 96.45 2 (5 941.16,-2 384.59,700.00) M,
3 (5 908.04,-2 038.24,700.00)
1 (11 211.81,2 355.09,1 800.00)

FY, 59.18 82.49 2 (11 509.08,2 853.45,1 800.00) M,
3 (11 727.25,3 219.22,1 800.00)
1 (12 064.94,-1 970.84,1 300.00)

FY, 178.21 115.57 2 (11 034.08,-1 938.70, 1 300.00) M,
3 (10 274.02,-1 915.00, 1 300.00)

6 ik

RS RS 22 0 AL RSO #8140 LB e PR3 FLAR T HI0oR 28 S i i SR DAL A1, R 4t e
AR BRIk ey YT NS B R S R BT Y ST S B A T AN 4
LA =423 18] o 512 S AL A T TR BRI 22 5 22 A A OB RRCH RS , IR Y 17—
BT 4 B RR A s e IO o ) R TR, A RIS JEE (9 TR I S8 B AR TR R 2

X 2T NN-2 T 5375 T B P RIS T, A SCT I T AR S48 IR , Bl i £ 4 A Bk S 000
5, ST JC MU AT 55 20 BT S FE R b, DL AR 8 A RGN R e R A e Ak A b Al 1y
TEAMURAT SR A BB -5 % I 5] 4 DI R) DI AR TR B R TR ) g P AR L 5 o e,
T 2R BEVR TR E i 2 P SR A B (MADDPG ) 53 A 5503 (G A) AR Rl 2 (4 D[R] DL AR HE 2R, A3 200l 6 g i e
O, B BT T i % B A A M S

D7 FLAS RIGTE 7 A SCHT SAR I 5 5030 0 2 A XU PR IE T -4 BRI AT RIOR AR RE T, 0 R REAL
TE MU R T e SRR B T AT AT A BRI AR AR S0 AL S AR 5 SRR AR 2R AN SGE 1 T B iR i) 3 T 40
S, WO 2 BRI DR SR S A AR At T BB S5 S A dl

SE
LIRS W, 2R MG , 45 . R AMGE T0HUR e SO EE AR AITFE () ], A58, 2017 (12) : 71-74.
(2 JXUAR, SR AR ARIE & A s BA K5 T 908 I s [ ] A vl 70, 2013,33(8) :47-49.
(3] 5 5, FAFAR, BB, 55 . MR S X 484 T — A Te A WL ORISR [T ). DGR HR B, 2022,37(6) : 90-98.
L4 ]rb i Tl 5 0 2R 2 2025 AF R AR A [ R 2 AR R AR e B8 388 EB/OL 1.(2025-09-04) [ 2025-09-10].
https://www.mem.edu.cn/html_cn/node/03c¢91a444e62eee81a3740fa97a461a6.html.
[5]E TR Orlicz—Lorentz %5 [4] 5 Orlicz A BRI FNZS 0] 71 k- PELD ] Jeil : ZROUME K2, 2024.
L6706 . Bk oAk > iULECER R AR R AT ZE LD . UM < A v TR R %, 2025,
(T#E27m)
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BHEDNARIERFRREEN I BESERE

B LR LR, T EME sa kA’ KRB
(1.&MFr AeHFFR, iz &M 3180005
2. AR MMY EAFE R P, HT WK 3230005
3. &M AKITILE BHak, #iL &M 318050)

TEE A8 PO AR R (Bretschneidera sinensis) W) —Fi i WL EL TR 5 , A KO0 % 0 EAPESR (W RF 23 1200 &
R St i IR H A 5 R o R, 5 RAN SRR B 1155 J B8 R 288 1 S BH 8 o 4 SC LU SR AR BESR A IRy b1 A, R
FHE LRG3 B AR AR ) I, A0S HEATBOWR PEN 72 , 256 T8 A5 # AR IR AR 15 22 35 DRV 00 45 M5 D i Dt 1 PO R 2 5 Rk
B AP ARARE I eh 23 B AR 3 1 BR TR, A 44 O BL, 250 832 52 56 TE 5512 T Mk Ol 00 T4 5 76 PDA B5 350k 1, BL 1 T 74 1
SO, BSOS a R TR KB T 2 A BN FRIEDRLRE ARSI AR A R B AT A R
YN TS FHL 5 5EA% F R (Alternaria alternata) —3, Z BRSSP HT 45 IR, BL 19 ACT F1 CHS J7 5] 5 HEA% 18 3 AH
AVER S FE R L BW ERT R 2032, SRR 510 97% Fl 100% 454 T SRR 5 22 L IR 64 M0 45 51, 1 5 1A
SRR BN 155 S5 DA R AR 0L TR, X — 2518 R S5 ST RZ AR AP A AR BER I B = B TR 4 it T PR LAl

KR IR S BERSATE s 1SR 5 1 i

DOI:10.13853/j.cnki.issn.1672-3708.2026.03.003

0 38

A1 5: 4% ( Bretschneidera sinensis) X 45032 A LBk, MAA S F} (Bretschneideraceae ) {1 4: A J@ A A
Yy, e R B9 Ol S R R R SRR TE TR T I s B TR AR R I
AR 4 X, 2505 1) W o A 7 A TR 4R 28 Hh AR L bR i 7 AR A E R AR A I B 2218
GETHINME , i 2 AR BRI A ARAR B SRR UL N A AR B 2 F 2D, © B S B AR ORI B
(international union for conservation of nature, TUCN )1 A Wil f )l , 31k [ S ARl R B Ry Al AR AT
FROIN E R T G AR 2 A SRR i B R X R R B R AR S
RHIE ST T RGER T il BB AR T Ry 0% T A S LA i B S AP SR e e K ARt
TR, A R LT B @, R, ERIE SO BT , T 25 82 thARLL 1 2w A AT AR B 4 el
MREACFIL B EL (B 1) AR SRR B AR 25 5 Z2 R A R VSR R Yoo R B £l AR s, &
— Tl LA R R P AR AR S U T AT SR 1 B A A K B A1 SRR B (14 A 4 TR I
I THT 3 S 0/ NBE A, 5 BT R R, 7R A5 T AT K SR 2 R 7 A, o 17 T B I B 8 S 52
RSk i, Bl i e (K 2)

WP & — b & AR B R 38 B 3 AN OGE Y AR K AU T L I8 i ) W A A7 W AR
Ml A= 77 B R AR 253 B R AR L © R R S b e B 249 TR 3R 4 SR ph 22 R i T 5 R S

s H 87 :2026-01-24
EZE Mo WI(1973— ), 5B WrvTIsRIN A, 282, 1, 8 R W 432 RO o TR e 9T s ok B GRS 1R E)
(1982— ), % WL R AN, BIEEZ , Wit FENFHIY) 0T LED A0 5%



20 ERAER i 548 %

(Beta vulgaris) ¥ KEJ )5 51 A & 2% 4 FE F T8 ( Cercospora beticola) , 1% EL I 17 YLl B9 A AR X 4E
FE, 5 806 4w B A 3 A% (Licchi chinensis) 4 BE 7 #9975 J5 T 0 W 28 Y B 055 £ (Exserohilum
rostratum) , 5§ 5 A AE BRI AL, W0 b BUAR G BE A, 25 PR AR A B i A
(Aspergillus tubingensis) & W3 28 P M (Dracaena cambodiana ) ¥ S (A9 I BT, A0 B 28 B8 A &g I f) i
9 IR Gk, S AR Ry I A RTG A8 €, AT I i R S AL e A (Lilium brownii var.
viridulum ) % SR 9 & AR 7 E 50 W 65 25 7 B 5 6 BT, 200 B I BSCIR BE A% F6L TR (Alternaria arborescens) |
A TR BRI (1055 5 T 0 245 1t AR WA e AT X 1 75 9 R i L At 2 o AR SR A SR AR
- rp o i SRR B R A b, A FE 2527 R0 1 AR 2 5 100 i T AR SR A T 2, IR ST TR AR AR A
MBI R B 3 B A

() JF LA - (b) Rz
B aFH

A

o " AN

(a)JGBELE i o (b BT

B2 {aRRHE R ER

1 MEE5F=E
1.1 H&AEE

EAR AR R TR A B B M 2 BE AT DX 22 WA AR e, 1 R S R K R AR R4S
PRETR AR R] 226 B R AR 465 B A S = B T 4 CORFR N R &
1.2 BEHRMS B A4 FRE

SR PR A0 B 1 1A 10 D BT 1) 4 8, SR BT i AT B AL BE A I AE R TAE & 1 FH 75% 1) L
PN R 00 2~3 W, 1 FHJC I TR 70 R YU B 2507 f 58 LA Ry 20 2 B s L BUHUR A T T AR
e 75% M9 CBERE IR 30 s, AR5 TG /KRR 10 min, B ZLIHEFE 5 0.1% MRS, b3
5 min J5 HICHEKIGUE 2 IR, 55 F G R U840 T4 4 e R 17K 70 G L 2L s FIo e 4l b, i
W) R OISR/ R 3 mm x 3 mm f/NER TG B B 1 e 28 1 8% S5 4 7 B B I B 57 & (potato  dextrose
agar, PDA) R KB SR LB T 28 AR JRAG T, 5~7 d I UIBUR V& 1 5 22 e B R 1 28 0 2
PDA B53R 0k AT alifb s 7%, 82 S BRAE 3~4 IR AR ORAS B 4l B 5% 17K
1.3 HmHEEE

e HUA R P A SRR I, AR A s 3 DU A T SO0 PR AN o S T B R /K b sk e, T G TR K 1 %




5534 W AF AR A SRR RO i AT 1 5 B S 21

3~d R, BT IS TR B A W JE AR B K B R FR LN, T AR R 6 mm 1Y JC 4T L 38 78 1 V& 34 2 U IS
D, 2210 RA N WA TR R R LAAS TR PDA TRGE R 6 B, 6 BRZH A R 453 S IREE R 8 F 28 C
E I G TR TP R R, A K ] — B ) B4 R o A 0 0 s 4 AL L it e o B S0 i 5, P10 43 s i 2L
TR, IR SR 50 B8 T AR 0 BB REAE A T H
14 RERHESESTE

WAl 5 R AR RN T PDA B53 5 b, FHE OB 3 S 481 8 T 28 "CHEFRAfh , @ WIS I VK 1F L
THT PRI, TR B A TR 22 P s 23 6 0 A1 7 1 LA DR 57 o PR T DR D A R /i 77 22 il i
BFe R, 7262 A T LR P 22 N7 -1 B AR A 411 B S o 3 | B0 08 10 SR B 71
[ 72 EREA AT, PR B IR S P 4 A BE K B A 16 RS B 7 AT T LER .
15 RERHS FENFEETE
1.5.1 $®"IRE DNA KREX

FH B B e 35 T B U FR IR AN B 22, A 1.5 mL (8 0 B8O v, 180 A T80 20 e G 7R Al sk
WS B A o 4 BRI P 21 DNA /Nl #2370 5 (R 38 = RAE W H RS B 51D 1 368 B H2HL DNA |, 2
1% B REWHEE S L KA S 45 38 42 DNA A 5L IR A7 T =20 “CukAf v, T 5 22 1 2R G i =X 5 v (PCR)
S
152 ERRFERNTE

DL i P SE PR 20 DNA B, R P9 2 Sk Tl B DX (TTS ) | H v -3 -1 i M U il S Rl (GAPDH) LT
i g 1 K (CHS-1) FILS 8 VB IR (ACT) 13 41 3 T 5 [ 54 T PCRSE56 o S0 SR 2 20 L,
ZARALIE 9 PCR ROVAR R AN 1 Fr/R o PCR §7 3T 4 : 95 CHIAEHE 5 min; 95 ‘CAE 4 30 5,58 “CiR k
45 5,72 “CHEAH 90 s, FHFF 32 ¥R ;72 CHLJGIEM 10 min B 5 pL F2HIFH T 1.0% BRI H TG I, o Tk 4%
ERC R4 RSN GIVE 2SI TR

F1 3|MFFRE PCR REEFR
519 R

‘ (53 ddH,0  ZEvP dNTPs Taq [}
HFR P 1Y (5—3") R B ANTPs  5l1¥) DNA aq Ml
ITS1 5'-TCCGTAGGTGAACCTGCGG-3'
ITS 16.0 2.0 0.5 0.2 0.6 0.5
ITS4 5'-TCCTCCGCTTATTGATATGC-3'
79F  5'-TGGGGCAAGGATGCTTGGAAGAAG-3'
CHS-1 15.6 2.0 0.5 0.2 1.0 0.5
354R 5'-TGGAAGAACCATCTGTGAGAGTTG-3'
512F 5'-ATGTGCAAGGCCGGTTTCGC=3'
ACT 16.0 2.0 0.5 0.2 0.6 0.5
783R 5'-TACGAGTCCTTCTGGCCCAT-3'
GDF1 5'-CCGTCAACGACCCCTTCATTGA-3'
GAPDH 16.0 2.0 0.5 0.2 0.6 0.5

GDR1  5'-GGGTGGAGTCGTACTTGAGCATGT-3'

TR F A WL DNA B 30 ng/wL; B191HI ANTPs ¥ B2 4331 20 wmol/L F1 10 mmol/L;Taq i 2 U/uL.
1.5.3 PCR F=¥1EIR Bl

TESAMT T HICHE I R &GS B R Bery e, A JC TR 25048 o >R FH DNA PR Rl & (db
U E B B A EORAE R TAEA E]D X PCR 738 Wy iE 47 150, 75 1.0% B R v vkoRn il /5 36 A48 T AR
TR ) B A7 FRA /1Y .
1.54 RFISMERZRZENHEE

A5 [ KA AR B0 (NCBD) R 2% BL Btk CHS—1 BRI R B, 20 B A BEASHL B (A, alternata)




22 a oMbk % 48%:

(B 5 . XM_018526402.1) K FiME BERS F1TE (A. mirabibensis) (MW 173102.1) MR BEAS 1T (A, radicina)
(EU141977.1) | # 5% #% 70 1 (A, carotiincultae) (EU141974.1) | & K /NBE IR B (Bipolaris maydis) (XM_
014224890.1) . % 40 #% i #i (Pyrenophora nobleae) (MK044657.1) Fl K $i. 17 8L # (Arthrographis kalrae)
(HG316571.1) , I TH LT CHS Fr BRi R G B o [, T BEEAS AL 1A (MT260153.1) /Nl A A% A
B (A. cumini) (MK940320.1) . A B4 4% i (A. panax) (MK452002.1) | 74 % % 5548 /05 (A, passiflorae)
(JQ671754.1) ZAHEASFLTE (A, porri) (JQ671726.1) i RUEEAR TR (A. poonensis) (JQ671749.1) FNLI AL HEA%
I (A, carthami) (JQ671729.1) ) ACT J¥ 4 , I T EET ACT B R G K E W A ClustalX 1.81
B 9 R 4T 2 H X, 3F R B GeneDoc 2.7.0 K14 il 4 He xF I 5 8 MEGA 3.1 Fp % 5% 4B 42 1
(neighbor—joining, NJ) A4 # R G AU, [FIIFC EE 1 000 YE AL Y FH 28K, St AL i g

2 H#HR5ITiE

2.1 REEHSERFE

MAFUR S8 RO s I b 2 85 AlARAS 3] 1 B TE R, 44 o8 BLoANE 3 Fios : BL 7E PDA JE 3R 4k |
AR R, TV TRE FL R 5% 3R SRR IR R (6, B 35 A8y K SR 5 DAV T- 34 A K
R 0.92 em/d, AT 22 AERE SR FE AN R I 58 5 J5 9% O d IS T % T 4 0 1 a5 0L g it o 7T 22 A
B RIEDEH , A 2 FL SRR 5 43 A 760 -1 B 7 5 IOER 25 5 43 AR 648 €, AR ERIR SRR
FLa g, SRS U K, A 2R AR |, o B A 4a i, A K S WS TE A 3~8 AT B A 96 45
BL [T A AL 55 5 A% 100 18 — 300, W04 LA AR A 0

@X\ ¢
(b) 525 i (WL (O ERT
B 3 5%/EHE BL BIFASHHE

() ETAIE i

22 HREMENESER

BUAREERNZE SR L5 d B R AR A e /N [RIBRE L 9 o B BRE L T v ok 2 R e L € 5
T, TR 6, PR UG T o3 B Ak, S RERAS 5 I o0 B85 TR AR — R0 D 1 o AR IR R E 2 U, 20 5 K o
AR5 M AH— S, UERA RAR BL AP SR A48 B9 14 0093 TR o R R S B8 0o BB A, 267 7 U0R%% , AT D0 4
TR 22 BT 2087, (/R e LA 21 o A= i T4 (161 4)

\

()it (W (e ER T
H4 SR T AT
23 OFEMFEETE

FIH PCR J5 % Fkk BL 19 ITS .CHS-1.GAPDH F1 ACT J&: R Be AT 38 | 25 et PG I J5 00 . 45



£ 33 W WL AF YA R B IR 120 7 23

JLF W] BL Y ITS 5 51 55 40 A% 5% k% 700 140 (A, tenuissima) i B A% 70 1 (A, soland ) FIHE B 5% #% 78 14 (A.
angustiovoidea) % 79 56 45— 5, W 1TS J¥F1 %] 33X 26 BB 19 X 43476 SR R, Toof B Ak BL 25 2 Fb
GAPDH WML, Jos BL 5k & Fh X 3 TF,

ZH AT ZE R, VR BL B ACT J7 9] 5 5l A& 161 1 14 [ I8P fe s L AT A9 P 9 B A B o 4 —
e AH S HABFNE A EERS 8 LR AAAE— 2 25 5% . 15 BL AH U3, PH 3 SRR AR A (JQ671754.1) L HEHE
T (JQ671726.1) |5 KA A% 761 1] (JQ671749.1) FNLL AL HE 4% 1 14 (JQ671729.1) 7E+14 . +17 . +23 . +41 J¢
+111 47 M BB 4 TE 42, 75 +16. 424, +25 . +92 +138 FI+166 v & A= T % e , 1M /) 11 75 B 4% 7 5
(MK940320.1)7E+3 \+41 ,+42 +107 FI+119 507 55 & LB, 7E+77 . +80 Fll+150 S50 i kK A= e (&1 5) .

5 ACT FP 9 XTS5 RIS, MR BL (19 CHS J¥ 915 8 46 96 B 14 7 41 50 42— 3K, 5 Hofh BT 1 ) 471
ZBIAFE—E 225 . 5 BL W CHS JF A H  KHEAR SE M 760 B (MW 173102.1) 7E+33 499 1353 51l &
A—G Tl G—A 40, 76 +90 Fl+144 £ 3L T—C 4 ; UL HE /& (EU141974.1) W AE+57 . +75.+120.,
+135 FI+159 o7 H IR AL 3 P 42 . oK /INEBES T8 (XM_014224890.1) | 5% A 4% 5 14 (MK 044657.1) Fll-R 215 8¢

W (HG316571.1)5 BL Z [0 ¢80 22 55 6, PG 4 Aidd B0 5 s A0 25 (1€ 6)

* 40

60 * 80 *

BL HIRCTCCATCTECGCC CAGECEYEGCTGCATCAAGCGC IAGAGEACTTICTGACAGCTCGCAGCTTCCATEGT EGGCCGACCGCG
MT260153.1 : sijserifeiyeseeles CAGECERISGCTGCATCAAGCGC, IAGAGEACTT ECTGACAGCT CGCAGCTTCCATEGTEGGCCGACCGCG
JO671754.1 : sifserideide eeles CAGEC - ) ) CGC AGAGCACTTECTGACAGCTCGCAGCTTCCATEGTEGGCCGACCGCG]
JQ671726.1 : AGAGEACTTICTGACABCTCGCAGCTTCCATEGTEGGCCGACCGCG
J0671729.1 : AGAGCAEI‘TTCTGAC‘-AGCTC‘-GC‘-AGC‘-TTC‘-C‘-ATCGTCGGC‘-C‘-GAC‘-C‘-GC‘-G
JQ671749.1 : A RGRGEBCTTTCTGRC.‘-RGCTC.‘-GC.‘-RGCTTC.‘-C.‘-BTCGTCGGC.‘-C.‘-GBCCGCG
MK940320.1 : AGAGEACTTECTGACAGCTCGCAGCTTCCAT ‘TEGGC‘C‘GRC‘C‘GC‘G
MK452002.1 : ST A TGACARCTCGCAGC *C. TEGGCCGACCGCG]
BL HIMWC ACCATGGGTACGATGAR®RCTCCCG CCCACGCAATCCECCEITCTAACAARCACACAGT ATCATGATTGGINA
MT260153.1 : TehlserUyelelely:loley:1 ey V1C sioeee ‘C‘C‘AC‘GC‘AATC‘C‘GC‘C‘H’I‘C‘TR}\C‘RRCRCAC‘AGTATC‘ATGATTGG A
JQ671754.1 : C AASCTCCCGTAATECCCACGCAATCCECC
JQ671726.1 : C, “TCCCGTAATECCCACGCAATCCECC,
Pirel ¥ iy Bk BN eC ACCATGGGTACGAEGAASCTCCCGT BATECCCACGCAATCCECCHTCT AACAACACACAGTATCATGATTGG R
el Wiy L B e ACCATGGGTACGATGARSCTCCCGT RAT ECCCACGCAATCCECCETCTARCARCACACAGT ATCATGATTGG 8
MK940320.1 : T ‘ACC‘ATGGGTACG}'—LE}‘ ARASCTCCCG TCCfoCfACfGCfAATCfoEka A C‘-TAAC‘-RREA@‘AGTATC‘ATGRTTGG A
(%1€ 1201 P20 R 4C AIC AT GGGT ACGATG AR SCTCCCGT AT ECCCACGCAAT CCECCITCT ARCAAEAEACAGT ATCATGATTGG A
ES5 BLEKACTFHRERBEFIINES S

* 20 * 40 *
BL B G TGTET ACCABGACCGEATEGCEARCCAGCABCTEAACGCCARBGATGTEBACTEGC,
b VD ERYIZ VR HIRG G TGTET ACCAGGACGGEAT FGCEARGCAGCARGT EARCGGCARGGATGTEACEGC A .
MW173102.1 >GTGTETACCABGACGGEAT BGCEARGCAGCAEGT EARCGGCARGGATGT GACTGC SCAT ATCT AEGAGT ACAC #AC
EU141977.1 3GTGTETACCABGACGGEAT BGCORRGCAGCARGT CARCGGCARRNGATGT GACTGCICAT ATCT AEGAGT ACAC @ACIICT
EU141974.1 GTGTET ACCABGACGGEAT EGCEARGCAGCRRGTEARCGGCARBGATGT BACTGCINCAT ATCT ACGAGT ACACIHACEICE
b YN EVR LT B Bl G TG T ACCAGGACGGEAT IGCHARGCAGCARGT ARCGGCARGGATGT GACEGC SCAT ATCT ACGAGT ACACINAC
MKO044657.1 >GTGTETACCRRGACGGEATRGCEARGCAGCARGT BARCGGCARBGATGT SACTGC ECAT ATCT ACGAGT ACACINAC
HG316571.1 3 : 3G & " 8GCECATATCT ACGAGT ACAC 8AC,
BL : *C
XM_018526402.1: °C,
MW173102.1 °C,
EU141977.1 °C
EU141974.1 G 7. TG ACGCT WG ACAT CARGARGGE, 'C
XM_014224890.1: ;ACECT &G ACAT CARGRRGG G 'C
MK044657.1 : ;ACGCT 8#GACATCRAGARGGG 'C
HG316571.1 INCT 18G A e 8AnG e ec CEGTINGT C ; AC®CC

6 BLE# CHS F3RERIERF5IH S ELLIT

24 REXREWOMW

FIH MEGA B IET ACT Fr Be it AL R B, 45 R 10 . 8 2% ACT ¥ 5 I F- 3438 A4 15 85 >0 0.09.,
- R A 0 T 5 /)N ] 7 A 0 TR 22 ] P 388 1 B AR, O 0.158 5 JLYR Sy £1 7R 45 A5 6 12 1 /) ] A5 45 445 A
B, EATH B IR B4 0.150 . BL 521 AL BEAR 0T (JQ671729.1) Z [ il 8 A5 1 B Bk, o 0.099; 53 &Lk
A (JQ671749.1) IR 2, M 0.098 5 545 4% #1181 (MT260153.1) FIfse /N, o 01 R G kR B |, BL 55k



24 a oMbk % 48%:

AR T4, THRIK 97%; /N ai FrHEMS M 5 AN S HAS  BT— 41, S RM 5/ AL 78% ;5
HAs 4 FhEERE MR R T—4, 4R35 99% (K 7).

BL
97 |
| MT260153.1 Alternaria alternata
78 MK940320.1 Alternaria cumini
MK452002.1 Alternaria panax
JQ671749.1 Alternaria poonensis
99
——JQ671729.1 Alternaria carthami
81
JQ671754.1 Alternaria passiflorae
0.02 54

JQ671726.1 Alternaria porri
B7 EFACTERRBRUEBNRSZREN

ST CHS-1 P9 s AL B B 25 28, 8 4507 4 (1 - 35380 4% B B 013 K /NBESG BR (XM
014224890.1) 5 = $ 15 8 1 (HG316571.1) Z [A] Y 5t 1% BE B8 5 K, o4 0.247; ik 2 5t 4l #% i T
(MK044657.1) 55 < $1 95 U (HG316571.1) (4 38t 1% BE 25, o 0.244; e /Y J2 BL 5 B 4% 96 5 (XM_
018526402.1) Z [i] f i L BE 15, oA 0. 5 HAB P FpAH L, BL 54715 S0 B A5 1 B ik, o0 0.243, 2k
J 5 BRI, 0.146 RELK B /AT 45 R 28 - 5 FhBEA% 7)m B 2R 41, BL 1 Jc S HERS L
Bh— 3, AR 100% , B 5 K PR AE RS F I (MW 173102.1) 103, i J5 S AR4EM HL B (EU141977.1) Fil
FUEERS R (EU141974.1) BT —4 (H SR 38K, U 35% 5 B K/NBERT I 5 SIC R R R T — 4, X
FEH 47% ;R0 SCR Rk 2 (K 8) .

100 | BL
43 | XM 018526402.1 Alternaria alternata
35 L MWI173102.1 Alternaria mirabibensis

—— EU141977.1 Alternaria radicina

88

'— EU141974.1 Alternaria carotiincultae

4 XM 014224890.1 Bipolaris maydis

MKO044657.1 Pyrenophora nobleae

HG316571.1 Arthrographis kalrae

0.02
B8 ETFCHS-]I ERREHENRELBW
3 g
) BRI 2 —Fh e AR AR A= 7 R el MRk A v 2 A 558 Sk ol 1) 2, HE SRR R SR - i 2 43 BAs 6 3R

FEBE , LR IR 6 45003 5 R TIHLRE & % 2F TR A KR B R — 2 AN R > SRR
WELR R MR L, TR R AR RBHE R A AR A R (Fusarium ) 55 553 A
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Isolation and Identification of the Pathogen Causing Brown Spot
Disease in the Rare Plant Bretschneidera sinensis

Jiang Ming', Zhou Mengya', Wang Junfeng’, Bao Honghua’, Zhang Huijuan'
(1. School of Life Sciences, Taizhou University, Taizhou 318000, China;
2. Scientific Research Management Center of East China Medicinal Botanical Garden, Lishui 323000, China;
3. Luqiao Branch, Taizhou Municipal Ecology and Environment Bureau, Taizhou 318050, China)

Abstract: Brown spot disease is a common fungal disease of the rare plant Bretschneidera sinensis, characterized by
high incidence and severe destructiveness. This disease affects the growth and development of leaves, however, the specif-
ic pathogen responsible for brown spot disease in B. sinensis remains unidentified. In this study, diseased leaves with
brown spot symptoms were used as materials to isolate the pathogen through tissue isolation method. After pathogen purifi-
cation, the pathogenicity was tested, and the species was identified by combining morphological characteristics with multi—
gene sequence analysis. The results demonstrated that a fungal strain, designated as BL, was isolated from the diseased
leaves of B. sinensis. Pathogenicity was confirmed through detached leaf inoculation experiments. On PDA medium, the
BL colonies initially appeared white, later turned brownish—gray, and eventually became grayish—black. The hyphae were
slender, transparent, and rough-surfaced, forming chains of conidia at later growth stages. The conidia exhibited beaks,
along with transverse and longitudinal septa, consistent with the morphological features of Alternaria alternata. Multi-gene
sequence analysis revealed that the ACT and CHS sequences of BL indicated the highest similarity to those of A. alterna-
ta, which were clustered together in the phylogenetic tree with bootstrap support values of 97% and 100%, respectively.
Based on the integrated morphological and multi-gene joint identification results, the pathogen causing brown spot disease
in B. sinensis was identified as A. alternata. This study provides a foundation for the scientific control of brown spot dis-
ease in this protected plant species

Keywords: multi-gene joint identification; Alternaria alternata; Bretschneidera sinensis; foliar disease

(L#%18T)
Research on the Coordinated Deployment Strategy of Multiple Smoke

Jamming Projectiles
Zhao Xiaolei®, Wang Houshuo®, Li Bingcong®, Li Jiwei"

(a. School of Artificial Intelligence; b. School of Architecture and Engineering, Taizhou University, Taizhou 318000, China)

Abstract: Based on the data from Problem A of the 2025 National College Students Mathematical Modeling Competi-
tion(CUMCM), this study focuses on the defensive task of coordinated smoke screen interference rounds deployed by
UAVs. Utilizing geometric analysis theory and constrained optimization methods, with the objective of maximizing the ef-
fective shielding time for cylindrical objects, a spatiotemporal collaborative optimization model for smoke screen round de-
ployment and detonation strategies was established. By integrating multi—agent decision—making and hybrid optimization
strategies such as genetic algorithms, the flight parameters of UAVs and the deployment and detonation parameters of in-
terference rounds were collaboratively designed under various combat scenarios, achieving the maximization of missile in-
terference effectiveness.

Keywords: visual masking; multi-body motion modeling; optimal deployment strategy; hybrid optimization algorithm;

smoke jamming projectiles
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B7 LS5 B WK Dryopteris erythrosora 4.00 1.05 0.11
B8 BEHRK Poa annua 3.49 1.00 0.00
KA B9 BETEMR Athyrium filix—femina 3.32 1.00 0.00
B10 HILEEEIR Dryopteris fuscipes 3.01 1.06 0.12
Bl11 RS B R Dryopteris kinkiensis 2.73 1.00 0.00
B12 9805 Causonis Jjaponica 2.72 2.40 0.95
B13 [EBEBETEHR Dryopteris championii 2.29 1.00 0.00
B14 SRR Oplismenus undulatifolius 1.68 1.69 0.60
B15 W Viola arcuata 1.46 1.74 0.62
B16 HAZE B Dioscorea japonica 1.39 1.19 0.35
B17 BRI Thladiantha punctata 1.36 1.00 0.00
B18 TR Aruncus sylvester 0.91 1.00 0.00
B19 B Dioscorea polystachya 0.78 1.16 0.26
B20 Y Diplopterygium glaucum 0.61 1.00 0.00
C1 T Carex brachyathera 57.30 2.43 0.97
C2 2EH Osmunda Japonica 6.75 1.03 0.08
C3 IRATIT Lophatherum gracile 5.07 1.87 0.66
c4 Hi4 Woodwardia japonica 4.49 1.21 0.32
C5 G ELBR Parathelypteris glanduligera 3.78 2.48 0.97
Co6 =LYiss Calycanthus chinensis 3.54 1.76 0.66
Cc7 ZLSGWEEHR Dryopteris erythrosora 3.35 1.97 0.69
C8 %141 Trachelospermum jasminoides 2.95 1.00 0.00
C9 WUME Tripterospermum  chinense 2.03 1.00 0.00
EATHR C10 PRI % T B Dryopteris fuscipes 1.40 1.91 0.67
Cl1 HAE ST Dioscorea japonica 1.14 1.36 0.44
C12 B8 %F Causonis japonica 0.97 1.14 0.24
C13 Bk Pteridium aquilinum var. latiusculum 0.88 1.15 0.26
C14 ENEEEFR Dryopteris decipiens 0.83 1.00 0.00
C15 HF Dioscorea polystachya 0.75 1.00 0.00
Cl16 ZERH Selaginella uncinata 0.70 1.00 0.00
C17 SRKEL Oplismenus undulatifolius 0.54 1.00 0.00
C18 SIS Liriope muscari 0.46 1.00 0.00
C19 F 2 Ophiopogon japonicus 0.44 1.26 0.36
C20 EWNH Gentiana zollingert 0.40 1.34 0.42
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Niche and Interspecific Associations of the Herb Layer in Endangered
Plant Calycanthus chinensis Communities

Wang Xiaoyan, Qin Jiao, Yu Zhen, Chen Gege, Chen Guibin, Guo Jiajing, Chen Yali
(School of Life Sciences, Taizhou University, Taizhou 318000, China)

Abstract: Seedling survival is a key factor limiting population regeneration of the endangered plant Calycanthus chi-
nensts. In this study, herbaceous communities were investigated in three typical forest types: deciduous—evergreen broad-
leaved mixed forest, Chinese fir (Cunninghamia lanceolata) forest, and moso bamboo (Phyllostachys edulis) forest where C.
chinensis seedlings grow in Dalei Mountain, Tiantai County, Zhejiang Province. Levins’ and Shannon’s niche breadth indi-
ces, Pianka’s niche overlap index were applied, together with interspecific association analyses using the variance ratio
method, association coefficient, x’test, and Spearman’s rank correlation test, to evaluate niche characteristics and interspe-
cific associations among the top 20 dominant species in the herb layer in each forest type. The aim was to provide a
theoretical basis for the conservation of C. chinensis seedlings and population regeneration. The results demonstrated that:
A total of 75 plant species belonging to 37 genera and 17 families were recorded in the herb layer across the three for-
est types, with the highest species richness found in the deciduous—evergreen broadleaved mixed forest. The niche
breadth of C. chinensis seedlings was greatest in the moso bamboo forest, followed by the Chinese fir forest, and smallest
in the deciduous—evergreen broadleaved mixed forest. Among the 190 species pairs formed by the dominant herbaceous
species in each forest type, significant niche overlap was observed in 80, 77, and 96 pairs in the mixed forest, Chinese
fir forest, and moso bamboo forest, respectively. For the species pairs between C. chinensis and the other 19 dominant
species, significant niche overlap was detected in 5, 0, and 8 pairs across the three forest types, indicating a relatively
low degree of niche overlap. The overall interspecific association in the herb layer of all three forest types showed signifi-
cant or non-significant negative associations, suggesting weak community stability. y’test and Spearman’s rank correlation
test revealed that most species pairs in the herb layer of the three forest types had non-significant associations and weak
interspecific relationships, with relatively independent species distributions. Significant interspecific associations between C.
chinensis seedlings and other plants were only found in the moso bamboo forest. In conclusion, C. chinensis seedlings ex-
hibit stronger adaptability and resource-use capacity in the moso bamboo forest, indicating that this forest type provides a
more suitable habitat for their survival.

Keywords: Calycanthus chinensis; herb layer; niche breadths; niche overlap; interspecific associations
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Analysis of the Community Structure and Biodiversity of Benthic

Animals in Chashan Stream
Wu Guoqgiang', Ge Yong’, Gu Yuting', Xu Na', Guo Kexin', Qi Xin'

(1. School of Life Sciences, Taizhou University, Taizhou 318000, China;
2. Huangyan Branch, Taizhou Municipal Ecology and Environment Bureau, Taizhou 318020, China)

Abstract: Benthic animals are one of the important aquatic biological groups and serve as indicators of aquatic envi-
ronmental conditions. To investigate the community structure and biodiversity characteristics of benthic animals in Cha-
shan Stream, the research team established nine sampling sites along the stream in February and May 2025 for specimen
collection. Water quality was assessed using the Bl index and the Shannon—Wiener index. A total of 129 benthic macro-
invertebrate species were identified, belonging to 4 phyla, 7 classes, 15 orders, 45 families, and 96 genera. The dominant
species included Parafossarulus striatulus, Ecdyonurus yoshidae, Baetis sp., Caenis sp., Paraleptophlebia sp., Hydropsyche
sp., Thienemannimyia carnea, Conchapelopia sp. and Helopelopia sp.. Redundancy analysis (RDA) was applied to examine
the correlations between the benthic animals community structure and the relationships between sampling sites and envi-
ronmental factors. The results indicated that dissolved oxygen and pH value were the main factors influencing the struc-
ture of the benthic animal community. Significant differences were observed between the sampling sites St4, St5, and St6
and the other sampling sites. One—way ANOVA of environmental factors under different pollution levels revealed that, ex-
cept for pressure, all other environmental factors were correlated with the degree of environmental pollution. The BI index
evaluation results indicated that the water quality of Chashan Stream was in a "clean-slightly polluted" state. The Shan-
non—Wiener index was classified under the "slightly polluted-moderately polluted" level. Although the results of the two
methods differed, the trend of change was consistent. Based on the evaluation results of the two indicators, the water
quality of Chashan Stream is in a "clean—slightly polluted" state.

Keywords: Chashan Stream; benthic animals; community structure; environmental factors; water quality assessment
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GRAB 1) B vy , 38 Y] FF BEE X Neddylation & 11738 [ %5 € #1970+ #4% (41 NEDD8, NEDD8 4545 i} E2 5§
NEDDS %45 E3) , #F MR ZH AL a0 Y7 5K 0E . H AT Y 2 #8378 19 NEDDS 1% 4% E3 {045 1H4% CRL
WEPER RBX1/2" SBR[ Cullin 2872 HAGB ML 1 FEE 5 (DCNL1-5)"" PR S MR 51 D

i B HA:2025-11-21

EL£WB: HE B ARFEE T H (82073069) ; E G2 AATH AN I 2515 H (2024103500015)

EERNT R PL(2003— ), B WiTLE M, 2022 i R B 2R lb AR B A T b GEAEVE#R ) (1988— ), 2, Wil & M
NGB T R A U R A R R AL T
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[ 40 F-box 2 1 11(FBXO11)""" | c—Casitas B 4 fI bk ELRF (c—CBL) " FRFE & 1 111 (RNF111) ™ ] Rk
A E3[ 40 BROAURMAR 2MDM2) ™ T IR 1 (TAPs) ' e — U HEF 2R 19 40(TRIM40) ' 1% JL T Bk
FE 5 A SRR S 43 A Ry T RS TR YT SR S AR T B ) A A, Wl L 3h 4 4n i v AE A T A
Neddylation Z545 8 , 23 %1 9 UBE2M 1 UBE2F"'®' UBE2M FI UBE2F i o 4% 0> 45 A 48 K2 N—AC s 4iE i1, 15
NEDDS {fi{L /i NAE1 992 R & X 81 UBA3 Ik 14845417 UBE2F Hl UBE2M 2 [A] 4778 B {1
Z 5, EA TR TR A P2 DhRE  UBE2M 5 RBXI1 254 IR 3400 CUL1-4, (R UEAIE 8 11 [ 40 iR 25 1 21
(p21) .p27 B 4 ffg itk B399 —2 41 M 5 7 4 1A FH A 15 1 (Bim) J A9 B A, S S304m g s 2 A =% i
UBE2F | 5 RBX2 %54 9877 CULS #Y Neddylation & i , #7% CRLS, 512 FHf ey [ sk s & A B
mRNA %8 i1k 22 IRFE 2 11 (APOBEC) i il R — G (VHL) \pS3 1R A% AR SCHE 5 A 48 UBE2M 7 fi
S8 S A IR B & A K R T T I B AR A

AMP + PPi @ @ @ Deneddylation

E1 E2 Substrate ——— gybstrate
© o Coniuaati L [ Caltine ) i Ron Coline]
Activation onjugation|  Ligation CCan i AICD |
Ioculz |1 BCA3 |

E3 1ocu3 'y E2F4
ATP &l = | CuMA : i EGFR |
Substrate ' CuMB i1 HIF12a

______________________ e [, | HuR

T T 1 [Je— i 1 y ' :__Etll_s__:: 53
i NAE1/UBA3;  |UBE2M/UBE2Fi | ¢CBL 1 oo !
------------ temmmm----=-' 1 DONLIS | MDM2 :
' FBXO1l | | Parkin
IAPs | . PVHL |
MDM2 | , RPs
RBXI | ! SMURF1 !
RBX2 ! ! TGF-pII !
RNF111 [T

TFB3
TRIM40

B 1 Neddylation f&ifd 2 REE

1 UBE2M 5 pfiis

1.1 UBE2M EMELE%E

WF5E R W], UBE2M 75 2 Fh I , 045 B4 SR 40 M5 o R s S 2n i vh 3808 B itk —
HPRZE UBE2M 78 M6 v 1) 236 RS 3 S0, F 5 11 BA i By e 6 R 4 13 (TCG A) Bl 1 43 B UBE2M
FE R B BRSNS IE R AL SV L, UBE2M 1Y mRNA A 7E ZLIRIE (BRCA) (4514 19 (COAD) i
AL (LIHG) il 8 (LUAD) (ififfdss (LUSC) & B 9 (STAD) 55 Z2 e v 25 T v (5 B R s
FEAS ¢ K 040, A 38R Wilcoxon FRAIRGE) , 4l 2(a) fiis o 3k RiK 255 (GEO) Bd FE A A B |
UBE2M ) mRNA 235 76 JI- 40 Jifd 93 (LIHC) i i 488 (LUAD) b 2 25 7+ i (LIHC %048 4y GSE76427,
LUAD %45 %4 GSE46539, K F Wilcoxon FRFIHG 5 ) , 401l 2(b) /R . Kaplan—Meier 73 #7755 , 3R 1A
UBE2M ()4t g8 (LIHC) Sl 9 (LUAD ) 835 SR A AR R BAIG $2 R S UG A R UIAHC, anE 2(c)
JIE7R o ik Se i 58 R W], UBE2M 2o BE 37 Ak FT g A2 e & A & sl F vh i 2 #E IR 32 . 5 NEDDS i {6 il E1
(NAE1/UBA3) # Ht , UBE2M 33k 5 % 11T Neddylation 16 /i 7K 5T (4 25 Ak, B A 45 580 47 1) Hp ] 1107 L i
UBE2M A] #1 i Cullin 2 4 Neddylation & 31175 5 CRL JEH L, M #I il MLN4924 1 24 241 Jifd %) A=
K BAh  UBE2M 4 519 Neddylation 166 Y4 22 Fft 40 M S22, 91400 DNA 50493 507 4 B 0 7~ 4 o
E AN S
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B Normal
P=5.9e-41 P=92¢-20 B Tumor
10 —
e P=8e15 P=4.8¢27 3<e4
= :—4\ 8
£ P—l le- 10
B n=49
% |ws n=41 _50
§ éo 4 =59 n=502
g n=1113 =480 n=374 n=375
g #1539 . .
BRCA COAD LIHC LUAD LUSC STAD
b 0.4 C
6000 — — . P=2.63e—05 1.0 — Low 1.0 _
- P=9.98e~07 z ke Tam 2 - Low
<z b4 2 02 = % £ High
%~; 5000 S 3 £ osf | % P=0.003 S o8 % P=0.002
EE Lol £ £ T °
5 E ZE o 208 h 5 065 1%
S - S = — - i %
2 E 30000 ol s M g -
> = e 2 > o0 £ 04 i T 04 K
27 20007 n w02 g M}“ a Ml
- 7 os HR-1.71(120-242) +— 02 HR:lhsngm‘i_w
Normal Cancer Normal Cancer ’
0 1000 2000 3000 4000 0 2000 4000 6000 8000
(n=52) (n=115) (n=92) (n=92) Time/days Time/days
UBE2M-LIHC UBE2M-LUAD UBE2M -LIHC -LUAD

UL : . TCCA B4 A1 /R UBE2M 7£ £ Fh i Hh i35 155 2638 5 b.CEO s 12243 B @/~ UBE2M 78 JH-4li g (LIHC)
AR (LUAD ) H R 3 R 320K s e 835 UBE2M (4IRS (LIHC) S BRIEE (LUAD) H BUARAAE R B
B 2 UBE2M TE7R R FRAE B 9 3R 1% B X 5 i & 4k B 22 0

AR TR I S 5 R AN Y A A AR I FLPS K — RGN SE R A0S e 3k SR, UBE2M % 40 i
PR T B R 2 T A R e A R RS B e Al b, BRI UBE2M AT Wnt/B—catenin {55 54 %
P 01 P 200 08 20 A T P R A A B UBE2M 2 B0 MR 250 4 | BT U0 25 22 IR IR A%
PR A (cleaved—PARP) F1BY Y25 b K 4 2 R & 1 1 3/9 (cleaved—caspase—3/9) i, % S AT T,
TERFEE AN, Bl UBE2M 215 cleaved—PARP I cleaved—caspase—3 FLR Il A i T- A G 1 [0
5 p53.p53 LI TS IEE R F (PUMA) \Bel2 AH3¢ X 2 11 (Bax) 119 mRNA ZKEFH 5 A dE 40 gi =21
TEET W 20 M9 P, B UBE2M J5 BRI ZE 11 V (Annexin V) PHPEZ0 M 50 B 208 hn>' e WL b, it
ik UBE2M 2175 3 5 s BT 7 4 (ATF4) BRI FE T2 32 4K S(DRS) A3 B AN A 40 B 08 T A fe 1
11 NAPDH EAL A B F (NOXA) A5 1 A S5 g =22

FHOCHIF TR /s - UBE2M 38 3k 98 5 24t i J0 390 T 552 oo fo 8 24 s 2 F R o 26 ot R £ 5 SR 240
AR R, B UBE2M AT Cullin 2 71 Neddylation &4 , A% CRL 3 2B TS Y6 CRL JEY [ {U4E
p21.p27. . Weel G2 Kt ;S (Weel) ]
BRI fish & G2 100 240 e ) 33 L3 5 7

H}i ’}.:J_.; éEH H@ ':F' s UBE2M ﬂ [//( % E B /NO_XA<_ - \ y\ /Cuuin1,z,3,y_> Ku \
—catenin , JF 17 5 2040 i S5 13 25 1 Cyeclin - 1:.:?4_ c - m‘m

Weel

‘aie
Apotosis \ car & P21z
Cycle
Arrest.

DNA Repair

DI i A2 HE4H G1/S %4 192224
XUERHEFE B, 1 UBE2M nl i £
FRHLIE , DL 40 i 28 BAR R P Ty =X A TR
B B 175 240 e 5] 4 BEL vy, A1 0 A4 i 5 2
WE 3 frs 25 1L e UBE2M 7] 5 S
e 1 08 N B A R U E AN 2L LY S

,w./ \
N

Tumor Growth

DNA—FKI:J —]DNA- PKA:

/

3 UBE2M 7EphE KRR IEANLEH
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1.2 UBE2M 5 pdhiE a7

Y5 T UBE2M 78 M & 2B K J v () J A T, R B 22 A 52 22 W 1) UBE2M. R LA dab =5 4170 il ok 3
AR I L 5 96 A4 L PR T3 AT B o FE MR 2 1R (ERD BRI 2L Bt o, UBE2M Fll ER o JE B IE S5 5t
[l i 9K oy LA g 1) 1 8 AR 250 oL I, ERac 38R B 45 5 I F - 1o (HIF-1o) A 5 UBE2M #% 5%,
UBE2M Jiz ief > 2 815 ER o 12 3 A0 e fife ke 4 457 2 (1 /K7 o UBE2M 370 38R 38 20 175 5 40 J0 S0 45 s 7 24
JH 80 A 0 ) L R 8 00 P A K DA {68 SPL R A 20 6 A A A1 R A P T SR RS T U e b
UBE2M 37T R i 7] 58 10 J5% e 92 48 0 X5 555 74 At 52 ( Gemcitabine ) 9 SHUECPE ", 38 i B0 S5 937 200 Jf ok 45 42 i
(PTX) AORIUERPE"T AR5 S B T A B et Ak 7 A ek 2

BRATT G BOAE , UBE2M HEBRIE AT L T-H0 DNA 540508 52 3 588 57 U S TBOT7 175 2 (19 DNA XU e
Z4(DSB) 3 2238 17 3 [R] Y5 K v 1% 2 (NHE) & &, 1fif UBE2M /319 Cullin £ [1 Neddylation & ] 5% 5
Ku70/80 £ 1112 4k , {2 Ik 55 45 IK 26 11 (VCP)/p97 MK Hi i Ku—DNA &2 4 W 25, It (R NHEJ 4% .0
AW B ZSTEFR ) UBE2M 12k 5% Neddylation #1111 7] MLN4924 AbFR x5 | % Ku & [ 7E45 105 157 5
B, BRWHE &2 AR S b 4N, UBE2M 54 HECT \UBA #il WWE Z5#30 A4 E3 12 2 2 (& 8 1(HUWELD) P
[ 1k DNA i 85 11 3 A AL 7 3% (DNA-PKes ) 25 381 Neddylation 441 , 18 13 ¥4 42 A8 AR E H B
BB A K NHEJ 38 B I80 o BT 51 B8 40 i vh UBE2M A AT S8 3 30 3 DNA-PKes B2 1k 3T FAIK NHE]
5 R, T 2B P B A 5 00 A0 00 0
1.3 UBE2M S5phyE iz

AR FE P AT 324K 1(PD-1)/A2 P AL T TCAR 1 (PD-L1) 1) Ho 28 45 2 s BH T 7 15 28 MR i 97
o HA B T ST R, UBE2M 413 (1 Neddylation &4 i 22 EALHI A PD-L1 Fik , A4 i i
Jo G 28 b A 1Y) S VR A AL, W 4 TR AR FEAL ) 52 B = A AR (1) 7RG SR 2 1, 4]
CUL1 4 Neddylation &4 G 1t MLN4924 Fiaf, UBE2M HE KR ) 7] i 2 K155 CUL1-F-box #1 WD # &
5K 7(FBXW7)E3 3£ 52 A AL 16 P, 800500 B8 1B B8 40 MR 9 2 9 L B RS (e-MY C)
L RALBERZBH, 51K c-MYC EEAIEMRN S8 EFLH RN o-MYC il B4 S PD-L1 BEFH 3 TIX
S, T R SR B AR, B G5ME BV PD-L1 A9 mRNA F2i5 K (2) 15 B-45 S 2 1 , MLN4924 T
AR S M RS 22 38505 6 2 1O (MAPKO) {55 380 8% v 1% 200 B &0 98115 8 (ERKO) /07 30T Ak 38 11 G
CINK) BUih , 175 5 3005 2 11 -1 (AP=1) e s IR 1

WAl HE LB AP—1 PR T PD-L1 3R 2 wl . mnesze

T, @R PD-LI a8k, (3) e | / \

A 2 L 3] CUL3 (9 Neddylation 165 7 B D e

S 2 CUL3-BF A5 R BE 8 25 4 25 11 (SPOP) E3 3% 4% / l 1 1

5 4 5 | LI PD-L1 (972 25 {078 (1 el o

Al Cullin3 ) ERK1/2 JINK1-3

PRBEAR  SE K PD-L1 (78 12 38 0] 1 R0 28 11 roxwr seor

S PRI A T 8 A 1 | N\ 6/

S5 TG, T 1 G0 400 o e R R i 75 e e ap1

VE RS IR AR Neddylation 38 B0 15 7138 10 17 1 Engreiniop 1

S S 2 0 SEL R T 2 L A A 5 1 PDLT PDLT
transcription transcription

HH 3 ,‘[_\‘ al > “ S . S, _
A B H 2367 nl el o b dLEE & PD-L1 B4 ERGHSE
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FIRAMEE BIR TR SRS — A 0 7 & O I R AT SEUE S, MLN4924 5 PD-L1 $itiKER- G697 I
ST 7 A BIMRV RN « 7 I S5 B 2 96 D A7 % RS B R Kirsten SR o PR R s 2 ik DR [) 400 ( KRAS ) 5 72% il
SRERRRY efr 6 ZH AT U KA T A0 T R R 3 W R A IR A g A sk Al b R Ak
;R &A% Neddylation #9501 ) I RS AR S8 T QB =, R 0058E % B — G e A6 2 i BT IR T
Mg 1 AR A V4 g " 2 7
1.4 ¥E[a UBE2M BY3HTE 7t B g 400 i 551

#1115 UBE2M E T BELIBT Neddylation {8 & — b 85 22 (5T R TR YT )i o 76 BB A b, /N o7 4 ol
A WS-299 i & #1 [1] RBX1-UBE2M & & #4 il CUL3 Hl CULS 9 Neddylation & 1fii , 5 8 T W7 IE 4
NOXA FIH% K F—£1 400 2 AH3 7 2(NRF2)BUZR , il B 4 A Y e B A b, op 2 435
1 RO 53 4R 35 1 JC (Arctigenin) #IE S5 R 0% 4 il UBE2M 1P, #0i Cullin 2 1% Neddylation &
Wi, #5912 Cullinl \Cullin3 F1 Cullind, 5250 T WKW FE P AN ML T2 524K 4(PDCD4) B , 41 il i 92z 41
K R ZE R AR B A, BT 26 K R 25 i (Micafungin) B 6% #8 [5] UBE2M, 31 4 Cullin 2 1
Neddyation &4 IF1% S CRL FEPIBIER  0HI AT , FARAE 6 A% G BB 40 DNA #8145 . DCN1
JE—FPRERS R4S 4 UBE2M 1 Cullin 2B 48 CRL E3 MEEREE S WHEIL POiE3E L B TS &
B2 0T LA E A MLN4924 i 25 341 5] UBE2M-DCN 1 AH BAF FH B3 B9/ 43 T-H0 1500, 1 40 SK-464" |
DC-2" Ak & ¥ 67 (compound 67)*°V %5 W13 1 P /R o X S8 0 i 3R AT A %% BT UBE2M 4 S 4
Neddylation & i , 5 i 9 ] 8 % 74 % J& (0 UBE2M-DCN T 1 il 35 i A i AN RIS, HoAe v i

ARt —24E 5,
£ 1 $B[5 UBE2M RIETEY/INAFHD&HI 7

WFFT 4 & il 5 i LI YRS
h _ /—‘A =
Ma 259 WS-299 #L# RBX1-UBEIM L& CUL3&S 755 R A M R BRI AE G2/M 1

12 Z AL S 3 NOXA F1 NRF2 fHLE
B UBE2M 407 Cullin 12 AL F4 A

Chen 213! L'F%%ﬁﬁ:(Arctigenin) Tk AR AN A K 2 2B REE AL

S PDCD4 FLE
B S . W) UBE2M 3] Cullin 2 ZALMEME . L o o ot et o
Mamun 255 KK IFEH( Micafungin) L sy (I:]:i H;%ﬁf%1 et 755 15 a4 B R B TE G2/M
Zhou 2451 SK-464 #1117 DCN1-UBE2M il CUL3 12 &1k 0t g £ 4 g 2
F&fi% 55 NRF2 FL AR RERE AL
Zhou 5 DC-2 7] SK-464 0 AL
Hammill g A7 il SK-464 AL

(compound 67)

2 UBE2M 5 3EphyEETw

2.1 UBE2M 5&E 4 &K

RYANELLHERIE (SLE ) & —Fh B e 2 R G R 5 7% B B e Vs , B 8 P8 BUE K A Aid v
JEE I TS AT 35 T A MBS A B SOk B 40, (i feie 4 5 W FE 2 rp I0AR, 51 I B e 9K I
N, BB 4 B AR E AT R B Neddylation (X T 4 IA Y R EZE BRI AER
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S 21 BE AR (MRL/pr) /N B8 | Cullind 25 P4 Neddylation 7KF- 1 UBE2M ft ik i & 12 7 5 %
UBE2M ) R G M £L BEARIE /N B LT 19G AT dsDNA Bl K T B R B 1 (DN T 20 i B0 s 2L
ZMFIEAR K G h IR TR AR Bim 2R U2 Cullinl 25 (1 R HEICHY) o 76 REPMELLBERAE /N, @ PR Bim
23 % UBE2M il S 80AY SLE /N R R o B2, iR UBE2M FERSFEAIK Cullinl 1 Neddylation
&1 K, M Bim 17 2 AL A, (2 0E X8 P (DNDT 408 7=, 4k +F SLE 85 5281 % . UBE2M 1E
Neddylation i i H1 1 SC 588 1, PTBESEIATT SLE S i

KHAT T 1 (L) SEAUA I ME—TT LA [ 5 & A 305 ik R 2 e, LT 1 S ] 5 A 4 A A e £
REHE, 5 Aicardi-Goutieres ZEAE(AGS) SERHE T ML (FA) A LA (DM) S5 Gz B i) & 2 kAT
K IHIFE BN , Neddylation XS L1 S A7 & F5 45 CHEAE AT, il UBE2M REAS W25 40 L1 e ) L1
A B AW JE AN [ B e VR ke

PHATPE T 4 (Treg) & CD4™T b B 40 A IR P4 A, Treg AHIFEIR 5 2 7 & PEBOAEAE S i T WL H:
X H R A Y B PR W], UBE2M 75 Treg 40 i (9 38 5 b R HE EE 24 T, AR UBE2M 23518/ R
FEEIY A B P R AE R A R IET

HE T 4 8 2R (- 13 (MMP-13) & 2 5 80 B 10 2 2208 5 & B I8, 54 5617 R (0A) i BE A ¢ .
UBE2M ANYREAEHE MMP—13 3o 2 1 fif 4 i /0 o) B Wit , A e A2 i i 28 11 (Axin ) {2 R AR A , 2E 98
% Wnt/B—catenin {5 538 # , B 5655 R R
2.2 UBE2M 5 BEB¥

TR R B AT IE IR/, S IR R B/ N B 4 i ) UBE2M 3k 82 iR, B g2
FfL Ry S R B UBE2M PTG o A8 R B0 175 10 /0N BUMAR T 398 3 1 A 46 W 10140 18 ) i 3 ke 2 41K
AR5 R 7 BR AR H G AR AH DG , UBE2M SR T T IR g i & BOCHESE R (A Fasn, Srebple, Pparg) , [l
- RERE T R AL (FAO) 1 B KL 8 (W Hadha, Acadvl, Acadm) HLUEIBFFEF W] : UBE2M ] 5 TRIM21 Bi$%
4E 4 s UBE2M JUER A B4R TRIM21 Y Neddylation &4 7K, 9 Hyz s Rem 6 vk, S8 VHL A Kz
FALRE 2 B R AL VHL MRS e UE HIF- 1o FEAF , AT D8 (A0 A - 18 (TL-18) A2 A, S it 1 1
LA AR AR AL [7] B 38 ) 1 5 FAO 388 BRI 1 B R B 2SR 1 (IRS-1) ik MR AR AR A S L T bl
i, BfF 7 P AR 26 38 TRIM21 2 SR A% R B4 21 41 0 e &/ 288 360 08 i) T 5 A/ 7 1 W 40 ., sl 29 49 i
TL-1[ #1956 4 9 FE a0 i A0t 5 %14 SR , UBE2M-TRIM21 B {EHE 32 518 58  Neddylation 3561 {37
MR AR R S L DI R AE ke AR08 IS R S TL— 1B /K- R DG S5 ) it , ik 7 38 3 A
VAL U 4 A I DAC BA A B 92— 2 B B
2.3 UBE2M 5HimE®E

523 W, UBE2M AT AR SR ET X RNA 9 85 119 76 K S S 0y o W58 2 B0, 56 2 e S M 1K UBE2M
147N BRI R X /K R T 999 B (VSV) R R A 335 Jis 25 (HIN L) B i ) Je o MR AR S 65 0 — 2B R B Jk e
RNA J 8¢ UBE2M GG AY B EAH A LAE A BR5 7 3L IRIG-D At iy 20 1 AT R (IFN-1D %
K, S EOR RN WL F, UBE2M G40 E3 R STIP1 [RIJEME R4 & U & i9& 1 1(STUBL)
A1 RIG-T 12 R AL , BT HL R 1 BRI fif a4, M2+ RIG-T 2K /K, 3 3R BT RNA S5 85
I

UBE2M 7EHT DNA 5 8 56 K S0 v AR HE OGS IR/ o mF R 3 W, 76308 2R R SRRk UBE2M 1)/ R
B 1 BB AR 2 1 (HSV-D IR YL 5, AR A4 IFN-B Je C-X-C B 7 b Rk 10
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(CXCL10) ) 235tk 25 2 45 , [ st i S E 200 A S 3 Y2 Tl ) , 127 21 e vy 22 ol o ZE ML -, UBE2M
M A G R R - IR T R L (cGAS) 19 Neddylation 14 , A2 cGAS 5955 DNA 454 3K M) hE
TR, AT 3R cGAS-STING {5530 % , fe Z BRI DNA 5 8 B (0 1 i % W 92 48 7% 7 UBE2M S 4
JAYE DNA JEZ 28 Neddylation BHEARZS , PE AL SEPTIR 95 S0 128 A T ZEHLAT

B ) T 5 2R 1R pS3 A —Fh T 87 S0 1 WT A TR AT B SX B, IR 98 2R 11 Edorf6 RERS
PES Cullins MR A AEIERIEY) p53 135 Edorf6-CRLS E3 EH:EHE &9 b A2 p53 12 ZALMEAR
Ik UBE2M AE W64 il B 7988 25 (1 Edorf6 /54 CullinS 2 1 A9 Neddylation &4 , 911 il pS3 F#fiF -
U, AT LAHEDN UBE2M ST % A R 72 1 st At 755 245 470 ) o e 5 140

3 #EiE

UBE2M 1 R —Fh S5 (9 B , 78 Neddylation &1 % Hh & 4 25 B ZAE F , M8 ) 90 Neddylation 18
% 3k B TR 1 SR (AN B UBE2M (3N RE) , ANXRE FH T HU MO IRYT I EHT R MR 2058 b R B
T 7 o E IR 20 i, UBE2M 9 4 B 2835 5 40 B i PRt 39 0 R B B AN R S B UIAH G, XM B T
UBE2M 788 e A= F1R & rf ) S5 A T, 0 B8 Ao 22 ol 200 A S5 07 (A 40 L 5 2 R0 40 R 9 1 ) oA 5 i 9
AR RV A BFFE 2 B UBE2M 72 Mg A 4 Hp % 35 224 L (R HCAE g G2 v v ELAA A LA 75
HE— 2 SRS o AL, UBE2M 78R I 905 (1A 7 i 47 e 2 J 8 AR 60 A4 400 | A B Sy MR &
PO O 5 ) T o455 b, UBE2M 76 2 R G5 b i PR F 4 FH O A5 8000 25 B00E , ddt— 20 UE B T el &
—ANHA Iz N RS TRT TR A

SE -
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Research Status of NEDD8-Conjugating Enzyme UBE2M Regulating

Disease Progression
Cheng Kai, Yang Shuhan, Wang Xingyi, Sun Dongsheng, Wei Jundong, Zhou Lisha

(School of Medicine, Taizhou University, Taizhou 318000, China)

Abstract: UBE2M or UBCI2 is a neural precursor cell-expressed developmentally downregulated 8 (NEDDS) conju-
gating enzyme, which can catalyze the Neddylation modification of substrate proteins. UBE2M is overexpressed in a vari-
ety of malignant tumors and is significantly negatively correlated with the overall survival rate of patients. UBE2M acceler-
ates tumor growth by inhibiting apoptosis/senescence or promoting proliferation. UBE2M also plays an important role in in-
flammation, autoimmune diseases, and antiviral immunity. This review focuses on the latest progress of UBE2M in the oc-
currence and development of tumor and non—tumor diseases, suggesting that the NEDD8-conjugating enzyme UBE2M may
be a key therapeutic target for a variety of diseases.

Keywords: UBE2M; Neddylation; tumor; inflammation; obesity; antiviral immunity
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Research Advances on Antitumor Activity and Mechanism of Small

Molecule Natural Products Withaferin A
Jin Nan, Lu Guran, Zhu Jiayi, Chen Xi

(School of Medicine, Taizhou University, Taizhou 318000, China)

Abstract: Cancer poses a serious threat to human health. Currently, in clinical treatment, the human body develops
resistance to chemotherapy drugs and produces adverse reactions. In order to reduce the toxic and side effects of chemo-
therapy drugs on the human body, searching for anticancer active ingredients with low toxicity and high efficacy from nat-
ural plants has always been a research hotspot among scientists at home and abroad. Among them, Withaferin A (WA), a
natural product extracted from the well-known dietary supplement Ashwagandha, shows significant antitumor effects. Mech-
anistically, WA exerts antitumor effects by inducing cell cycle arrest, apoptosis, autophagy, and ferroptosis. In addition, it
inhibits cell proliferation and metastasis, and can sensitize the efficacy of chemotherapy drugs. This review aims to com-
prehensively summarize the pharmacological characteristics and mechanisms of WA as a potential antitumor candidate
drug, contributing to its further development and the discovery of prospective drugs.

Keywords: Withaferin A; natural products; antitumor activity; mechanism
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Analysis on the Evolution and Characteristics of Technological
Innovation Source Capability of Advanced Manufacturing Cities in China

—Taking Prefecture—Level Manufacturing Cities as an Example
Wang Xianglian

(Library, Taizhou University, Taizhou 318000, China)

Abstract: The technology innovation source capability is the cornerstone for developing new forms of productive forc-
es and promoting an innovation—driven country. Based on high-value patents from 2015 to 2024, this article comprehen-
sively utilizes the AHP(Analytic Hierarchy Process)—Entropy method and the non—integer rank—sum ratio method to analyze
the technology innovation source capability, evolution trends, and evolution characteristics of the top 10 prefecture-level cit-
ies in national advanced manufacturing industry from four dimensions: production sourcing power, influence sourcing pow-
er, strategic sourcing power, and market sourcing power. The research results show that there are significant differences in
the technology innovation source capabilities among the sample cities; and through horizontal and vertical comparisons, the
differences in the improvement of technology innovation sourcing power among the sample cities are clearly revealed. Addi-
tionally, based on the technology innovation source characteristics of each city, their strengths and weaknesses in develop-
ment are also analyzed.

Keywords: technological innovation source capability; high—value patents; analytic hierarchy process method; entropy

method; non-integer rank—sum ratio method
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Investigation on Falls among the Elderly in the Community and
Research on Its Risk Factors

—Taking Huangyan District, Taizhou City, Zhejiang Province as an example
Zheng Mei', Shu Youping', Jia Chaonan®

(1. Department of Chronic Disease, Huangyan Center for Disease Control and Prevention, Taizhou 318020, China;
2. Taizhou Center for Disease Control and Prevention (Taizhou Health Supervision Institute), Taizhou 318000, China)

Abstract: Falls are the leading cause of injury-related deaths among people aged 65 and above in China, and they
pose a significant threat to the health and lives of this group, making it a major public health issue. This study aimed
to understand the current situation of falls and related risk factors among the elderly aged 60 and above in Huangyan
District, Taizhou City, Zhejiang Province, to provide a basis for the effective implementation of fall prevention measures
for the elderly. A multi-stage stratified cluster random sampling method was used to select 648 elderly people aged 60
and above from two towns (sub—districts) in Huangyan District. Face—to—face questionnaire surveys were conducted to col-
lect relevant information. The results demonstrated that the fall rate among the elderly aged 60 and above in the commu-
nity of Huangyan District was 13.73%. The fall incidents mainly occurred in summer and spring, and the main locations
were roads, fields, and bedrooms. The main activities at the time of falls were walking. Univariate analysis results indicat-
ed that age, educational level, sleep quality, fear of falling, use of walking sticks, osteophytes, and vertigo were risk fac-
tors for falls among the elderly. Multivariate logistic regression analysis results revealed that age, sleep quality, fear of
falling, osteophytes, and vertigo were independent influencing factors for falls among the elderly in the community of
Huangyan District.

Keywords: the elderly; community; incidence of falls; influencing factors
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Exploration and Practice of Talent Cultivation in Biological Science
Major of Local Application—-Oriented Undergraduate Universities from
the Perspective of Disciplinary Competitions

—Taking Taizhou University as an example
Wang Xiaohua, Cheng Cuiying, Cheng Ziliang, Li Yueling
(a. Zhejiang Key Laboratory for Restoration of Damaged Coastal Ecosystems;

b. School of Life Sciences, Taizhou University, Taizhou 318000, China)

Abstract: Disciplinary competitions are an effective component of practical teaching for cultivating undergraduates,
practical and innovative abilities, and also serve as one of the important approaches to college talent cultivation and the
construction of a high—quality education system. As key bases for cultivating innovative talents, local application—oriented
universities are playing an increasingly active role in fostering compound and innovative talents and promoting the integra-
tion of industry, university and research. The Biological Science major at the School of Life Sciences, Taizhou University,
adheres to the educational philosophy of "solid foundation, practical focus, strong innovation, and professional excellence".
Taking disciplinary competitions as the starting point, the major has adopted a training model of "promoting learning
through competitions and enhancing capabilities through research", thereby cultivating applied talents with solid theoretical
knowledge, proficient practical skills, and strong innovative capabilities. Taking this as an example, this paper deeply ex-
plores how local application—oriented universities can rely on disciplinary competitions to cultivate talents in the field of
biological science. The findings are expected to provide practical references for constructing a high—quality education sys-
tem.

Keywords: disciplinary competitions; local application—oriented undergraduate universities; biological science; talent

cultivation; innovative talent
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A Study on the Application of the Portfolio Assessment Method in the

Building Architecture Course
Yu Jing
(School of Architecture and Engineering, Taizhou University, Taizhou 318000, China)

Abstract: The portfolio assessment method collects various learning outcomes, reflection records, and evaluation re-
sults of students during the course learning process systematically. Based on these, it conducts an objective and compre-
hensive assessment of students, achieving dynamic tracking and comprehensive evaluation of the learning process. This
method aligns with the "student-centered, outcome-oriented, and continuous improvement" concept of engineering educa-
tion, providing new ideas and methods for course teaching evaluation. It breaks through the shortcomings of traditional
course assessment methods such as "emphasizing results over processes and lacking ability evaluation". This paper ex-
plores the specific implementation path of the portfolio assessment method in "Building Architecture" in combination with
the Chaoxing platform, analyzes its application effects in visualizing students’ ability development and optimizing teachers’
teaching, aiming to provide practical references for the reform of the teaching evaluation system of architecture courses in
colleges and universities.

Keywords: building architecture course; portfolio assessment method; electronic portfolio; teaching evaluation reform
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