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Abstract

The incidence rate of breast cancer has increased year by year, and has become one of the most
common tumors in women, seriously endangering women'’s health. With the development of breast
cancer diagnosis and treatment technology, new diagnostic technologies are urgently needed to
improve the diagnostic efficiency and prolong the survival period of breast cancer patients. There-
fore, it is particularly important to explore a fast, simple and accurate tumor detection method.
AuNRs have been widely used in the biomedical field due to their unique optical properties and
ease of preparation and modification. This paper summarized the molecular typing of breast can-
cer (BC) and the synthesis, characterization and modification of AuNRs, and explored the clinical
application of AuNRs-AntiVimentin based on polarization characteristics in the detection of breast
cancer tissue samples. Biooptical probes are easy to synthesize, simple to operate, and have good
observation effect. There is no significant difference between the positive detection rate of breast
cancer and that of traditional immunohistochemistry, which provides new ideas and methods for
rapid detection of breast cancer tissue samples.
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1. 5|15

FLIRSeE (BC) A2 [ Lot e 5 AL PR S iR, ) L R A6 2 B R A S T B 4 TR L T 2 16 e R 1 A
g, RV FLIE BE TR RACT 30% [1]. FUMMETEIRAFMS 7K b BA @ R,
5 EARE 2>TWHEAF EIT T S W T AR R VR FLIE, 10T A AR R BRI R, B AN
Ko X TRREVEFLIE, 16T H AR RIS B 1O A dr . AT SLERE W LR T T AR
X IR M BHRTT . RIS BIETARNBUGYT . EERT BN IaTT . 97 #EFAITEL
LAupgeinr[2]. RIS BORBAS T RENEED, BEEE—SAL: WFRPEIGIA. b
2P R EIE R R 251k AT ke e e 22 BRI R, S ifyT SRR R N A [3] [4] [5], X L8HE
BRI 7 FLIRAE 2T ROR I — P ke, Rk, SRR APl a8, AERS LR A IR ) ik B AR T

2. LRES FHEMRKER

Perou %5 A\ [6]T 2000 “F42 1 FLHRE 7010 AL, B FLARIEE 70 9 DUFPIE Y . 42 78 (Luminal Subtype),
1EH FLIRFE RS (Normal Breast-like Subtype), AR R4 K K52 44-2 1 FIA T (HER2 Over-expression Sub-
type) MIEE 40 iU Y (Basal-like Subtype). Ut4h, WM N A WRIFIE I B TEARL[7]. AR4EMERL
FAR(ER) I EZ M (PR)AT HER-2 1 Ki67 Ik 1) fu e AL 2k i 25 5, FLIRIE G R 2324 Luminal
AR, Luminal B &4, HER2 i &RiA M Al Basal-like (= FH A1) 4.

WV E Vimentin (Vim)sg—Fp 110 B (A 2 0 g 28 8 1, R BAE (R R BORIE i ge e ik, itk
CRARRIEYF IR, TES AR L F AR - MR AEMT) PR EZEM . Vim 2541
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MLEH . 4G, B9GE. REFRIZ22[8]. BRI £ OEHE AESZ, Vim i3 EMT 59800 R A=k
JRE VIR R [9]. Vim FEFLRIE AR5 8L 23 SRR PR BRRFAE A 2 30 H AN 8] 1) RIS, KB Vim 53
WEAE T EVINRR, EWERT Vim (EAFLERE 2 WHETT 08T AR C M N 7 2R {E[10].
HHEF A1) [12] [13], Vim 763 R FE AL AR (BLBC)H I BH 5 N 0.21%, =T & 1541 (4.13%) . HER16
I A A(7.119%) A IEH FLARFELL(1.44%), Vim 7E =BT SLIRE sP G B ik 0N 2.29%, T A B
(1.33%), & B 7(3.66%), HER2 i FiA7(2.45%). iX 7 W3 i 4 i i L e AN = A 1k SL e Lo =12
22, [RIRHIER T Vim 2 30U TS A R E R T2 —[14].

3. EMARERFFE

S99 K M (AUNRS) PR H: 22 T 45 B 14 3L 4% (surface plasmon resonance, SPR)ZHILH AL 5 1 2Pk i, 7]
TELANA] WGl b BoRsmIRIsls, 7EAEYIME RS . AEWIREN . 293k, AW TR, IR 2 Thag
B PR UG RETT 12 W S A W R 2 A AR B 2 N [15], Wil 1 BTR . AuNRs TENAKRREEA DL
TEA[16]: — R EAMR R, BER A R IR IS S AR (LSPR)RHE . R G R 5, 18
it B A T, ATV R AR SE B AuNRs. =& AuNPs B m R AR bL . A0 S AR AR 21
R PESSNs . DO n] DUE AT KA HR T AuNRs [R-PE. Fi/2 AuNPs 5 T84, Al LU R
MU AR ) D ReA IR B & o XS U7 AuNRs BAG ) il BRI 78 A0 (AR ¥ 77

AuNRSTE i ERIET g

A A R

SR

Figure 1. Application of AuNRs in various fields of biomedicine
1. AuNRs ZEEHIE 2 £ Sug 8 K A

AUNRs e & RIEGRARL,  BA XS RE, B EARARAE[17]. o't 2 & I T BT 784 1)
SEPERPRHI — R RBAEE, RERERT 2% R A PEGORIRIE SR AR o B LAAT BLIE L 't B B BTS¢ AUNRS (1)
o RtE, ATLLIER: AuNRs ARICHIZEAIZHZN B, 1X 9 AuNRs /AP0 R BT TR R IR At T L 56
HEAi

4. SMKEHER. FIEREN

SANARBE ) & G BROTVE A RGE . Ak, el SR A AE KR [18]. B LA Z ALA
BRI AR, AL TR T VR AR L AUNRSs, AROVEEAE IR IS FE BT, AP BOR AR I s W
AT AE AR RS B BH PRI N SR B R A A AuNRs,  FLk 02 & Od R R 2% BB R RIS
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S AR R AN [ BRI 45 78 S SE 77 2% 1 T B AR R IREAT IR 7 2E AUNRSs 1753, HLAEAE ™
42 AuNRs KJEA— HASREMEZ RIS At A KRR — Ml % AuNRs i) 2 07715 ERA 6% %
{7 B L 2R 7 R e N U BERAREE IS o He 5 i 2 A SR (HAUC - 3H0) F 11 46 85 1l 8L AL £ (NaBH,)
PRI, FFAE 7Ntk = IR (CTAB)YA R BUR 5 1T AR B AUNRSs . @il KA T 20 P
ABIR9]: ARG RAAEAERKP AR AuNRs. 7ERl sl R, mTRLE I 15 A K )
SN Z i AuNRs BITESATRSE, Wnlsl 2 fos.

+CTAB + CTAB. HAuCI

Seed i
HAUCL NaBH, 2555 TAgNO,. AA - eanRs

HAuCL,: 512 ; CTAB: +73hihk =i i ;
NaBH,: #l&1645; AgNO,: WlRIR; AA: FUIRIMNL

Figure 2. Schematic diagram of AuNRs prepared by seed
growth method

2. MFEAKESIE AuNRs REE

AUNRSs ‘& F I RAE 7735 2B LUR JURR[20]: — 25840 T Wik, AR AuNRs (1928 KRR IS
B, RS T RME, HTEEDREG, WS AuNRs ITESIRIRSE, =2 Zeta HAfIIE, HT
I AuNRs 2 [ & A2 1 AT AR AL o

AUNRs £ AT W BB . b2 B RS RS 592 [21] . WD BE R BRREE R TE N U R Bk A A LA R 5
AUNRs ETf, Z¥EYZIRGEUAE. DNA Z5)E E/E AuNRs L A k. B a5 I H 581 5% B AR
SRZUN I E AUNRS R0, A% 5155647 T HUR, K5 P 38 DA R e AR A8 36 1) 7 0K AR 32 AR IR PR E
AUNRs £ f[22]. 10500 2 A B A ) 2 AR (k. DNA 58)5 AuNRs @156, 32202 F BT 4
BIsESEAN D), Sk T HARE T, ATLLS AuNRs I 14 )5 TR BT, MR S5 TR b e 4
YK KL 1 - AUNRS DHREAL JEAE A s e REA BB 12 B TR FARER AR WAR I 0y 254 55 4k .

5. AUNRSs 5 SR 1 FLBR FR I PR A& o B9 B2

ITEEAE, AUNRS S PRENTEREIE IS Wik B U AN BT R, AH G AT AL R BOR R 2 o« 2 (A1 A AT 3
FIRFFA KL, A BRI/ AuNRs. J83d NagS #9, XF AuNRs FRAE KT, S5 H K
BN AuNRS. IR 8 LA (AntiVim) i i Bz LA S5 15 2] AuNRs I, &% 7 AuNRs-AntiVim '
SEERER . [RINR I B B (TEM) KAh - A7 IGIE(UV-Vis)RAE T AuNRs F1 AUNRs-AntiVim [ 7E 55 il
FEERHAE, BARSLIG TV AN A Bt 2 528 SRR (23] FRATTRI A AR M S R R R LA AL A SR A I
PRSI B4 2 FH R

FRATHEEL 9 15 7L M gess 4L SUREAAE s AL, A AUNRSs-ANtiVim 622 3R ET RIE S ) G 28 20 AL 5 Foh
TrFERINA L Vim R ERERE. Vim J& T MR, S (IHC) LA ZURE A M o7 B ok 3 (1 BAR 48
AR PR VEA BRI I TbR AE o OGS AR ETFRic DU A tH AT G SURE A D BE 14 20 B ) P Wb v o 2 PR
b J9>30%qic AR IE . SR G BN 2 AUNRS-ANGIVImM 6 EF AR oL, 58 FH AR 4 56 i s i ¢
G G R AL L I . SR N1 3 . 78 AUNRs-ANtIVIm St 484 bR i LR 4 SR A Th I 3 T
REBLLOPEA, JOABAER, SRBCREM, 2 T, BARGFRIRMRMACE, 5N akat
e tt B RARIT -

AT AuNRSs-ANtiViIm 6 2R ET R H B 52 4140 (\HC) P e 75 3 %6 9 451 5L g B 1k 2H 3 RE A BEAT Vim
FHERS H R %51, B McNemar’s #5631 SPSS B #E4T 481173 BT (P < 0.05 I 22 W FH It 2 22 5
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Figure 3. Comparison of the staining effect of AuNRs AntiVim and IHC on Vim in
breast cancer tissue (400x)
3. AUNRs-ANtiVim 5 IHC 3+ ELARELE LR+ Vim B 3R XTEE (400x)

HAG R HTWENFEAREED, AL EILIER N SRR R R R, WM
P70 Vim BEPEAS H 262047 LU R 1 JRATTWT DU B HIC RSl 7L e BH 2 5855 7 491, AUNRs-AntiVim
T ERET A P AR BH M 2R 5 9 SR McNemar #3048 1145 TR B, WA FHIE R 2 T 401 Rk
5257 (P = 0.625 > 0.05).

Table 1. Testing data statistics
= 1 KNEES T

AUuNRs-AntiVim

HIC it P
BRI Gl
A 4 3 7
RS 1 1 2 0.625
it 5 4 ’
6. i

FUARE 2 AR W ERNERE 2 —, & 4Bk L P REFE T2 1) 2 B R ] . 2021 4F 4 B hiE i 2w
2021 4, L PEFLNRIE R AR A IR, 20 o AR RE I 11.7%. JLHr, W E 2t 2021 4 R
BORBECH 42 73, WO IE L E ROm e IR B [24]. BAT, BEARFLIERIZENATT EOR TS
T MG, EATIRERZHT AN Bt FUBR R AT PRI W, FR R R W R AR G
IRERE TR B2 BT (1 4 07 o e Ak, AR D IR E B, W RIKEARE, XWHEs) TR nie W ik
AN W B13E A =F & [25].

AuNPs BE ZFOER I ThRERIE, 5 T8, 51 7T Z 000 BT AERECEY: . BT
P AL 2R BT DA I AR A K R R AE (TR RST AR EL) SR 238 o B AT T FH 132 1 2 7 Ak
[26]. HHTE A AT AUNRS A0 22 BRET TR G I ZL s i 4R E JF A 2 . FA1 13853 AuNRs-AntiVim £
VIFESREE, RR T — P T YUK RIS I LI 18 77 v5 o IRPRSER 45 R, FIH AuNRs [ty
PERT LU R 2 2340 ML AT Qe i, T HAL ORI S, Siit ot ion 56 S e e AL I B 0 801 T
BEZER. FRNAREPIREE, 17Oy 8 4 B S ROE I ). R A AT R A B ML & 1
BUFT, WRAENE SLBUR R R, DKo TS AR BE Rl .

Vim & EMT s EEH, EFLREAL b ERk, RIA R ZKIEZ MR RL[27]. H Vim &
IR N TS TR B4, 545 & k2 B 2% K 2 Rl R AR 0 8 (1 (ER. PR, Ki-67.
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HER2 45)RIE NG LT SR &1 W o TR SEBATRY RREA R, Sk L A e e Ve 2R AN, 3k
—IBIAEABOR RIS AR I A . I, TR MR R B B, AR AR 2 7 AL et
sty Wikt TZZ4. AuNRs RS & REAFREAT LI 528, AW AuNRs R —1k. £
T ERET R T TR 28R P 7 T

E&InE
2021 AE IR A RS IR TR AR E . 75 09,

&E 3k
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