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Abstract

In this paper, we use the laser scanning confocal microscopy research laboratory commonly used
nuclear labeling method to further optimize the experimental technology related to cell imaging.
First, the adherent cultured cells were imaged by DNA fluorescent labeling, histone fluorescent
labeling and differential interferometry (DIC). Then combined with nucleolar protein markers
and nuclear non-coding RNA hybrid markers to analyze the nuclear structure, and further explore
the depth information brought by conventional nuclear staining markers; finally, according to the
needs of daily cell imaging experiments on the experimental platform, the advantages and disad-
vantages of several types of commonly used nuclear labeling techniques are discussed. Based on
the image experimental data, it can be found that chromatin-related fluorescent markers can not
only be used for nuclear identification, but also the chromatin density distribution in the nucleus
implies the substructure information of the nucleus. In addition, confocal DIC imaging can also
clearly identify the nucleus and its internal nucleolar structure, so DIC is equivalent to chromatin
fluorescent labeling imaging to a certain extent. In conclusion, this paper provides a comprehen-
sive introduction to several commonly used nuclear labeling techniques, which is expected to pro-
vide new ideas for the research and analysis of cell imaging-related experiments.

Keywords

Laser Scanning Confocal Microscopy, Nucleus, Chromatin, Differential Interference Method

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

WOGIL R A BB AE A= dn Bl 2280872 N, 125 AR AN T 41 B V40 A D A B 45 4 PR WL 5%
[F I T =4 B I 8] P SIS A BUG A LAY B D55, FE A4 ar B A Gt it R 3R 2R A
(1] [2] [3] [4] [5]-

SRR AR A R SS M AN D RE B B /N T, — BLLARES R AR ARl E I U . 2 A 2 4t 1 Dy e A
A, HARE T A R R R R R, R A . AL R T 2 E T,
Hrp et i oy H L, HAL A DNA FIZLEE . F 40 BAZ AR iE R 22 02 56 T X0 G € 5 (1) =i
id, HHLL DNA fRidiE & NiAT . A DNA Zekl 5545 DAPI. P1 Fl hoechst 33342 &, HAHGARIC 5
HR LT YL RLTE DNA BRTE 3 ik, FI48 Bl 2 ekl iy SE 0 42 4% DNA #4461 [7] [8] [9]. T
0 DNA 28 LUK, 1 3 e FE AR v T 2 A% — B /N X3, DRI T 3k 2 kst i) 5 S 1 DX 3k o] LA AL
N . H 1962 T RMEAE NAE4EZ R K B R ISR (G ER F(GFP) LK, &RF 2 K IW AWt 7t
K, GFP B[R O iz M & B R, FH T Mo DU RE DR 8 F0 2 11 5 7 A2 10] [11] [12]0 X Fh X 2H 8
) GFP Fric5 DNA JetapnicZefl, tn] DU 40 B AZ 3y )50 % B o A AUE AL gE AT iR, O —FE 2808
Mbric Jiik. BRILZ ANARSCIE N5 T DIC BUG MM R IR 515, @I 5o T30 AR A A% 247 REAE
PEFR IR TEA O L R B AR IR b, ASCE A (R 40 A bR R 7 125347 25 6 i i ik,
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2.1, &

DMEM };9%3E ., G413 . JBEEEE T35 [ Gibco A F]; 4%% % Open Access % Thermo Fisher
Scientific 2 7] ; U6 Fl MALAT L #REF T T 75 B2 K1 A 7] 5 Fibrillarin A1 Nucleophosmin 1 &% % T Abcam
A,

2.2. MpE¥EFE

H2B-GFP ¢ bt 4 i A 75 A 243, 48 10% 06 4 1ML i & DMEM Medium 15 77 3 55 7%,
FEFEAEIRIE N 37°C. CO, MK N 5%, 1% 1 x 10° MNHf it T3 R M, 4025 & 50%~70%%% ] .

2.3. WARBS

{5 PO 36 58 4= B 8% (LCSM 800, Zeiss, Germany)id s B4, 1% 88 Frfic £ 1 71 2 0 %
x40/1.4 NA HIRW) 5% . S50 FH O A8 K 2 308 405 nm. 488 nm A1 561 nm.

3. R
3.1. DAPI ¥R &4 T RO PRtz St fiRAr

DAPI.PI FI hoechst #& & H i1 JLFZ bR iC 4k, #6542 DL DNA fric kAl . DAPI T~ 1971 4 ¢ Otto Dann
S NE R, A DNA K5 S EFRiCYekl, 7T LAFE A-T & & X 45 & 4£[13]. DAPI 5 )6 % 45 5 7" 4 DNA
TESH R (55 BE oA, T4 & nl im0 A I A bRic . B XA AA% DAPI % U5 25 R 1 W
%, Al U5 R DAPI SR AN R ME (K 1), i) DNA AR RAL SIS EE 2553 . %=
(AL HAZ NP IR S50, AR RNA &0y, L DNA ZFELLEHIC, Kk DAPI ARicd & T & 20
B S () f et @R XHAZ% A= %34 8 1 Fibrillarin 1 Nucleophosmin 1 #4745 S kRic, #3256k T DAPI
FGAEZAFR I IR TE(E 1(A). T4, FERAZIN AN fA% X 05 DNA % 8 22 5%, 75/ R 40 Mok
XM 22 e e I, A FEIX AR IE B S R PR DNA A5G [14] . FRA Tk — 2B 1 S e 45
SRR, A% DNA RS B X3 mT Ge G 5 m A 5F IR, JESmfiD RNA U6 1 MALATL J5ifir 4228 25 5
PR, IXREER RO T R T DAPI 556X (B 1(B), Kl 1(C)). A L##EK, DAPI bridsk
PER AT LR A AZ, (R BS m] CAXGHAZ: Y A5 S5 R EAT 20 3, DT RE PR AZ 2 8 o W B A 4
3.2. T GFP-H2B #ricHistAmizEE

Pt R 2= 2 A L, DNA B AR E, BT SCIRATNE 72T DNA SRR 2SS/ IR 78, [RIFEXT
HE AT ROEARC R Bt AT A BRI . B GFP-H2B FRELhric il &, Bl i i id 3 e 7
SEIGR W GFP-H2B {555 DAPI {55 A —8E (& 1(D)) [15], A vErxd 4 & A bR i aT el
Y AZ SN AR . FIFHAL R B9 ehmicHoR, AT DU R 40 M 4 AT 2O B R i, ST
ST W SR ABE A, 3T R DK ¥ 4 e €8 T AT S ) Bh 7 2 M [15]
3.3. TAFFRIREF M THITZARIR

FELAR M AR SE I, ZHUE LR A BRI AR 1 R AN AT BRaR K, PRI SV 22 € R S5 A T A% i
IRALE, HRMMZRhric AN EEZ SR, Zhside G- MU FOEE, FBRHosaAT
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REERBTHOL AR BA AT R PG IL, SR80 S 0 4B 34T T AR A5l aT LU % L
ey DT RRFR AT N BRE R . FETCARICHRAT T, M5 2 R ARS8 RO AT i R 22 R [16], 1
JRAETREE S AR AERDOERE 2, AT e TR S lide i, SEEBUZ mXT ELE . ORI R AR B iR
TRA WD TR RG(DIC), 7T AHEAT WO RS T3 UG M o JEIL SR A B, 7E DIC BB 4h
PR o B A B S K F R O ELAZ A s e el L, IX L8 S5 KT LU DAPI 93615 5 F LLRHIE(K 1(F)). DIC
J MG I T IEARIC AR AFEAT BRI B T 5 3 40 KT WF T RS AR DR 3 Jy 27, TRIIE LT BLFE ARG 3 2 AF
T RVFSEEA BRI ZOERC, 5 B AR ILEE, KA T 2 R rOehR LR .

Fibrillarin Nucleophosmin 1
A
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YNT
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Figure 1. Multi method identification and imaging of nucleus. A. DAPI and nucleolar associated protein
labeling imaging were performed on 4T1 cells; B. In situ labeling and imaging of U6 (small nuclear RNA)
in MCF-7 cells; C. In situ labeling and imaging of MALAT1 (long chain non coding RNA) in MCF-7 cells;
D. MCF-7 cells stably transformed GFP-H2B, and verified the consistency with DAPI fluorescence label; E.
Density distribution diagram of chromatin in nucleus, where “L” is used for “low-density area” and “H” is
used for “high-density area”; F. Differential interference imaging and identification of nuclear related struc-
tures were performed on cells. The red dotted line area was the nucleus, and the green dotted line area was
the nucleolus. Bars, 5 pm

1. MR Z FHEFRRRAR G (A) 3T 4T1 Z0BR#1T DAPI ARAZIZHEXEZEBFRERIE; (B) *F
MCF-7 40ff U6 /M& RNA BHTIRGIFRIC & A& ; (C) Xt MCF-7 40AE MALATL KH3E4RE5 RNA 1T
FAIFRE R A% ; (D) MCF-7 4HAEAS%E GFP-H2B, HIGIES DAPI ZERMIFRID—HME; (E) 4ARiM
FEREESTAEE, Hib L KRREBERX, “H RKSEEKX; (F) SHEBEHITHSTE
BRI R ERZEXEIRG, HPaeEEXEnfmz, feE&XER%IZ. R =5um
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4. VWHig

165 72 ML P B DA PP I B Ko, 7 B AR B B T, AR HBR R T 3 R 2 A
[R5y BERE ). BEE M2 BRI R B . TORE AR T, X — M E b R . B4 %4
J5 2 5 M T D R, T T P M D6 AR B AR 6 B AR R 8 BAE 5. BEhR
TOH AR LA B S R A (ST R TR T A A H R ), RS ARl e R R S ), K
FO TR AR BB R T R F . O R A A SO TR, RN EOR B
BRAF ORI B, F7LAE 2 € AR DR T4 % 7 T LA e KA 34

YR BRI A A, TN PR . S E AN, AT AL AR
B A R 200 (VP o % e € 5% 05 bR e T DU A A AN A RR R, TR e A 0 38R 2 T LA % 40
RS € TR IR A A S HE— 0 0T, A T — S0 AT A O 5, A S5 e e R e
R DX T B (P L(A)~(E)) o ST €0 bR AT T UK S PE SRS R 8 465 SR A T RS 4, (R 2 5 T
AT SIS, 1R L IR % . T T AR DIC AT AL S KRR, AT
R —AMEHTGEYE, FER TR ERMEN L ORIR. BT EORRGFRSaErE, I B
R, (RS B T T I DIC BUR A T FAFHIALEI S MHENT A8 11 (1) 1(F)). BRILZ 4P,
DIC RAZ AT LU G AN bRAC A AR R AE IO T30, JE BRI ALK T (5 o

B2, SO O R AR B AU T RO R, RGN T LR bR
AR R, PRSI, g2 I AR AR 56 S50 PR 9 55 87 PS50 1 S

E&WE

rp ] 18 1 5 Bl 5 4 (2021M693627)
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