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Abstract

Autofluorescence is a characteristic of most plant tissues, which is very unfavorable for studying
gene expression through fluorescent labeling methods. The understanding of plant autofluores-
cence can benefit for proper application. In this study, the commonly used onion epidermal cells
were selected as a reference to compare and study the autofluorescence phenomenon of wheat
seedling. The roots, sheaths, and leaves of wheat seedlings in different days of development under
light and dark were used to make slices to stimulate the light source. Next, we observed the dis-
tribution of blue, green, and red autofluorescence in the roots, leaf sheaths, and leaves of wheat in
different periods. Finally, the wheat seedlings were albino treated with 50 pg-L-1 kanamycin, and
the leaves were mounted to observe the fluorescence of three colors. The results of the experiment
showed that the red, green, and blue fluorescence could not be detected in the epidermal cells of
the yellow onion; the epidermal cytochrome of the purple onion would affect the observation of red
fluorescence, and it did not have fluorescence. Under the excitation light of 500 nm wavelength,
the roots of visible wheat have red fluorescence on the 1st and 6~10 d; the leaves and leaf sheaths
have always had strong red fluorescence from the 3rd day onwards; the wheat roots in the dark
have red fluorescence on the 16th day; The leaf sheath always has no fluorescence, and the leaf
has weak red fluorescence. Under 450 nm excitation light, the roots showed obvious green fluo-
rescence on the 1st day and 6~10 d when the wheat was exposed to light; in the dark, the roots
showed green fluorescence on the 16th day. The leaf sheaths of wheat cultivated under light and
dark showed obvious green fluorescence on the 22nd day, and the leaves of wheat cultivated un-
der the two conditions could not always detect green fluorescence; under the irradiation of 400
nm excitation light, in the roots, sheaths, and leaves of wheat, the blue fluorescence always exists,
and the blue fluorescence in the leaf sheath becomes stronger with the increase of the develop-
ment days; the red and green fluorescence cannot be observed in the albino leaves after treatment,
and the blue fluorescence still exists. After bleaching treatment, red fluorescent protein can be
used to label the target gene, which provides convenience for the study of the tissue and cell loca-
tion of wheat.
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PRI E RO, BN H H R R IMEE, 7 LA ZA SR PTAREI[7] [8]. BEEMFIIA K
PRV T] LA 5 AN AR R T IR (9] SRTM, A BT AR B EA 8RR, FNFIH
PCHORLBRA T B AT A B B AR 21 (0 40 e A SR R IA B L e B 7 A TR, AR
PETEI R 1] 11X L TV E BN -

FARHE Y B % 58 6 I T BOAR B2 e AN G263, Kodama Yutaka A BRI 1 BAGBAR " 58 400
B T REAN B R IE[10]. R A P R TIUR RS, BEARHIR G, R RS PRI R
[11], SR A% 2E SEEG R AR ME A1, R R 98G5 B Al 23 RE i I [ (Y4148 . Randall W. Shultz
HENH=A O - NI RR AR T AR E AR ZLA AR5, i REOR B B0 1 1) S e )5
PE[12]; J. YANG FH&EWiR AR A FUZ M B K5 OE[13], SR LA E G R4 2 58T, AR g2
TE R AR IR

SRR H(GFP) D &AE N THREHR B 12 B [14] [15]. SR AN4R GFP HIZRIA AL, HEAn4%
RO B H KWL GFP MGt udt. BARCHFIH GFP E NIk REbric Ihfb/NE . K32, KHg
SE[16]MHRIE , (HIRATRX LYIFh B S 2OC R T A RIRIEN), B RP e A5 T RS
ME AR T TERY) U, B &) R PR AR B A, (9 23R i 40 M A T 11 2H 2R S 4 i
PEARERL 2 [17] [18], & i@ A BRI FEAE AL AR R MR T 58 ahmic, T 203R B A0 2 A DA R R R 2 s ir
MR AR, Rk, AWFCLIEARBEARIIL. . E=MUOLRNAS I, FF/N A R
%, i IE M A BRI BN B R, RNERI PO ARIC RN & B R R SRS .

2. MRSHE
2.1. RBMH

ARSI FEH A RIS T 8 ARSI ARE, JEIR AT 000 22°C 24 h S AT 22°C /24 h 2RI
Z (R O T SRR i 28, D RRER B A, TS A e 2 2R B A 9 S b e

2.2. INERHERIES SRR

SEIGAARER KB AN EE, B/ NER T ARIE R FEd, SRMWE S KER R, KA B
REFR, TR, IR N 2% CHEREREK 10 ml. B TR, K4hm ENFRAE T, CLEH
1 2% E MK IEONE TR, BRI . REF 1~Td WA RHUFEM %2, 8~31d WN4E 3d W& —IR. FAEY
FIRR . PR, M B TR b KRG  BE , SERIAE S G B PSR . .
HRALI B R 5 I REAT 8 IR ARAF
2.3, INESEHAALE

PLJT I R 2R 4R 2 FKAE N R 2RI, R T T R ZE A N INK 12 ml S /N2 R FEATE2F, 55 2 d R 2K,
BN 12 ml W JE )9 50 pg L P HI-RIREE R, #%18 22°C. 12 h J6[8/12 h BB R 2 T4 s %, 25
P& A 50 pg'L T RARE R BARANTE K Sy, BIANTH L 8~10 cm &, BUSAl 1 I4h T 5 15—
G F, WS, SR, WS SRS,

24, INEBERRHXEAGUESIKE

K AR E Hr(olympus) BX53 3G B MBS, 4 x WEEWEE, 437 400 nm. 450 nm. 500 nm )75 %
FeIRBR A, AT, shta. ETRERMEL, HIRE A IR, 1UE R R IR,
{fH CCD #RAZHUK BT g2 i B b4 e, R BIT [A] 4 58 s,
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3.1 FEREARA LRIV

TR A BRI A LVBAE T 4K, A TE LU 0 ZOE AR L S A i RH: BER B A N S a2
21, KXW TN A B E K9G IR 1~15]1 2 AT, K58 R v K N 3R B (18] 1) SRR B (1] 2) 73931
BATAL ., g, WEOTOCHIME, MO TOCRIE B B BN L, (EHEGR B R Rl > &
FEA B A A 2 IR O VOB O, IR WAL T, SMRAER AR A Z T R B

RN (A 3). SRE(E HMARIE. & A=FARKE, MEEFREA S NEOERTE
SO AE T 2L 4C)), MAOTOCRM A T, IIRELARKZEOOREL.

3.2. FEXRT/NER. HEMHFIERHBRTL

3.21. FRXBT/MELHERALHNLEREN

£ 500 nm AU IS T, JEIERTFRFAE N /ANEYRAES 1d. F 4d. L& 6d~10d HAH
SIS E 5(A). 18 5(D)~ [l 5(F)~ Kl 5(1)); HEES IR T /ANEZRFRIES 10 d LA 5T,
% 19 d~31 d 7] LGS 4Lt

MNP 6 TN, PREREFE T /NERIRAES 16 d (K 6(0) LIt 58), Pt — EErEF% 31 d MgLLs
W, VLB RIS RN R P DA AR S AL B O . EGIRA B I ANR SR A g 2 5 /N AR N ]
KRR AR EE N Y 7R R ISR A LA B A a5k,

-

Figure 1. Fluorescence image of yellow onion inner epidermis. Note: A is ultraviolet excitation light, used to detect blue light;
B is blue excitation light for detection of green light; C excited green light for detection of red light
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Figure 2. Fluorescence image of yellow onion outer epidermis. Note: A is ultraviolet excitation light, used to detect blue light;
B is blue excitation light for detection of green light; C excited green light for detection of red light
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Figure 3. Fluorescence image of purple onion inner epidermis. Note: A is ultraviolet excitation light, used to detect blue light; B
is blue excitation light for detection of green light; C excited green light for detection of red light
E 3. HBFBRREVSLEG. E: A ARIINHLERS, BTRNIES; B AEGHALRE, BTNZRL;

C AZBHMANRE, AT
-

Figure 4. Fluorescence image of purple onion outer epidermis. Note: A is ultraviolet excitation light, used to detect blue light; B
is blue excitation light for detection of green light; C excited green light for detection of red light

& 4. REFBINRERAER. F: A AFINHLAERS, BTRMNIES; B REEHANLRS, ATRMNEZK;
C ARBHANRE, ATRMI

Figure 5. Red fluorescence observation of wheat roots under light culture. Note: Figure (A)~(O) are red fluorescence obser-
vationon day 1, 2, 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25, 28, 31 in turn
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Figure 6. Red fluorescence observation of wheat roots under dark culture. Note: Figure (A)~(O) show the red fluorescence
observation on day 1, 2, 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25, 28 and 31, respectively
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M7 A, JERERR IR R ANE I R BR T A 1 d~2 d BRI AN, BRI R T R A e
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R, O RIS G50, SR/ N TR .

-.
--

Figure 7. Red fluorescence observation of wheat leaves under light culture. Note: Figure (A)~(L) are the red fluorescence
phenomenon of wheat leaves on day 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25 and 28
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Figure 8. Red fluorescence observation of wheat leaves under dark culture. Note: Figure (A)~(H) are the red fluorescence phe-
nomenon of wheat leaves on the 3rd, 4th, 5th, 6th, 7th, 10th, 13th, 16th day
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Figure 9. Red fluorescence observation of wheat bud sheath under light culture. Note: Figure (A)~(L) are red fluorescence ob-
servation on day 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25 and 28
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331 FEBERT/MESRRALENFERN

SKHH 450 nm AU AN AR Ry S SR T ISR, AN 11, 18] 12 W, R SRA
THUNERAES 1d L 6~10d (4 11(A). H 11(F). Kl 11(G). Ll LL(H)) T W5, BEE T, RTE
16 d PSR ETOE(E 1200)), ZRESOCFRFEREE S, Ui BRI A A %fﬂ%JWH,AEﬁ SER P

Figure 10. Red fluorescence observation of wheat bud sheath under dark culture. Note: Figure (A)~(L) are red fluorescence
observation on day 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25 and 28

10. EREEATINEFENTEEAEME. T BA)~(LHRREE 3. 4. 5. 6. 7, 10, 13, 16, 19, 22, 25,
28 d LI B H I ER

Figure 11. Green fluorescence observation of young roots of wheat under light culture. Note: Figure (A)~(O) show the green
fluorescence of root tissues on day 1, 2, 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25, 28 and 31, respectively
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Figure 12. Green fluorescence observation of young roots of wheat under dark culture. Note: Figure (A)~(O) are green fluo-
rescence observation of root tissue on day 1, 2, 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25, 28 and 31
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Figure 13. Green fluorescence observation of wheat leaf sheath under light culture. Note: Figure (A)~(L) are the green fluo-
rescence of day 3, 5, 6, 7, 10, 13, 16, 19, 22, 25, 28, 31

F 13. ABIEFTNEMHENEFETEAMNE., 3. BA~LIKRIEE 3. 5. 6, 7. 10, 13, 16, 19, 22, 25, 28.
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Figure 14. Green fluorescence observation of wheat leaf sheath under dark culture. Note: Figure (A)~(L) are the green fluo-
rescence of day 3, 5, 6, 7, 10, 13, 16, 19, 22, 25, 28, 31

14, BREEF T/ NETEHENFERAMNE., F: BRE)~L)HRRESE 3. 5. 6. 7. 10, 13, 16, 19, 22, 25, 28,
31d BLRERNE

I HZE IR IR T ALt e A i e (W POL(1 15), BREE 1d~2 d 2L ARg55h, AR R g
R A R o RIS 25T (13 16), BB ITHCR I A s A RERE S RIS AR (R .
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Figure 15. Green fluorescence observation of wheat leaves under light culture. Note: Figure (A)~(L) show the green fluo-
rescence observation on the 3rd, 4th, 5th, 6th, 7th, 10th, 13th, 16th, 19th, 22nd, 25th and 28th day, respectively, but the green
fluorescence of all materials was covered by red fluorescence
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Figure 16. Green fluorescence observation of wheat leaves under dark culture. Note: Figure (A)~(L) are the green fluores-
cence observation on day 3, 4, 5, 6, 7, 10, 13, 16, 19, 22, 25 and 28

& 16. BEEF T IEMHRFEIEUE. EA)~L)HKRZSE 3. 4. 5. 6. 7, 10, 13, 16, 19, 22, 25, 28 d
HRETENE

34. NEYEARRAR, HEE, HRERBLXTSEHI R

K FH 400 nm P KOR Sext AN AR I RIS SR A T IR, N GUR IR R IR (L, e
SRR, WA A 1718 22 ] L, Toil e RS 1 d BIREFE 31 d AT L AR L1 17, ] 18).
M2 19, 1] 20) PHEHZHZA( 21, 1] 22) BB R B M 58 0, RS RS FRR LR 7%, SReta il
FIHEME AL, LILEM FREBEGEIE, WI/NERTAH KGR R RAAZICRIEm, 15
YIEAFE R B AR E 2 HROERIE 2 R

RIS T 2~6 d SRS TS — 2L, MR 21, ] 22) A AR BB S, FERE RIS
WO TS— s, FJE I (R . MR 19, 18] 20 FIAN, MR ZHAUREE (e e S I 2R, Ry
MR B B R AR B, Toil W GIE & BB R IR 0O LI AR

Figure 17. Blue fluorescence of wheat root tissue under light culture. Note: Figures (A)~(G) are cultured for 1~7 days. Fig-
ures (H), (1), (9), (K), (L), (M), (N) and (O) are the tissues sampled on day 10, 13, 16, 19, 22, 25, 28 and 31, respectively

E 17, RBEFTNERELEETE. E: B(A)~(G)HESR 1-7d, EH). (1), Q) (K L)y (M)y (N)« (O)&
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Figure 18. Blue fluorescence of wheat root tissue under dark culture. Note: Figures (A)~(G) are cultured for 1~7 days. Fig-
ures (H), (1), (9), (K), (L), (M), (N) and (O) are the tissues sampled on day 10, 13, 16, 19, 22, 25, 28 and 31, respectively

[F 18. EREIEFTHNERELEETEN. T BA)~G)HEFH 1~7d, BH). (). ). (K)v (L) (M) (N). (O)
iR 2% 10, 13, 16, 19, 22, 25, 28, 31d BUkEANZALR

Figure 19. Blue fluorescence of wheat leaves under light culture. Note: Figures (A)~(G) are cultured for 1~7 days. Figures
(H), (), (), (K), (L), (M), (N) and (O) are the tissues sampled on day 10, 13, 16, 19, 22, 25, 28 and 31, respectively

E 19, XBEFTNEHBLREERE. iE: BA)~(G)HESR 1-7d, EH). (1), Q) (K L)y (M) (N)« (O)&
RZEE 10, 13, 164 19. 22, 25, 28, 31d EWHERYZELR

AL i S W] (A2 AL 9 151 10), BEEREMR AR REIE N, G plioR Mg, X 50
HH I BE L AR A SR MR AR o TR SRR R IR AF R, # B B KR BOE I B (O A K 5
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Figure 20. Blue fluorescence of wheat leaves under dark culture. Note: Figures (A)~(G) are cultured for 1~7 days. Figures
H), (), ), (K), (L), (M), (N) and (O) are the tissues sampled on day 10, 13, 16, 19, 22, 25, 28 and 31, respectively

20. BEEEFRTNEMARERTSL. F: B(A)~(G)AEF 1~7d, EH). (). 0) (K)v (L) (M) (N). (O)fk
RS 10, 13, 16, 19, 22, 25, 28, 31d BUHAYLALR

Figure 21. Blue fluorescence of wheat leaf sheath under light culture. Note: Figures (A)~(D) are cultured for 4~7 days. Figs
(E), (F), (G), (H), (), (J), (K) and (L) are the tissues sampled on day 10, 13, 16, 19, 22, 25, 28 and 31, respectively

21, XPBIEFTNEMEEALNEERK. F: BA)~D)AEF 47X, BEE). (P (G). (H). (). ) (K)\ (L)
ik 258 10, 13, 16, 19, 22, 25, 28, 31d ER#EHULELN

35. UL =MISLTN
i RIMBmRLI G, HRANEE, R ai, WK 28 /A, SIEFEH T, Ak
LTI R T (8 23(B)), SFaIEA T, EWH BV AIOERE, WREAR ARG

23(C)), HRALERNG, Wb v RAE TG RN SIE(E 23(D)), Ho B M A ST (52 Gt
AT LLE B LSO A L KR (.
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Figure 22. Blue fluorescence of wheat leaf sheath under dark culture. Note: Figures (A)~(G) are cultured for 1~7 days. Fig-
ures (H), (1), (9), (K), (L), (M), (N) and (O) are the tissues sampled on day 10, 13, 16, 19, 22, 25, 28 and 31, respectively

22. BREFTONEMEEANEET, E: BA)~G)AEFE 1-7d, BH). (v ). (K). (L)s (M). (N). (O)
ffOR25 10, 13, 16, 19, 22, 25, 28, 31d ERFERIALH
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{1 4]

Fifer
v

Figure 23. Observation of three kinds of spontaneous fluorescence in normal and albino leaves of wheat seedlings. Note: (A)
is under white light, (B) is under green excitation light to observe red, (C) is under blue excitation light to observe green, (D)
is under ultraviolet excitation light to observe blue. Each picture is divided into two parts; the upper part is green leaves, and
the lower part is white leaves

E 23, NEYEEEMHHRFMBAHAN=MBELRAENNE. F: (A) AEKXT, (B) ARHELAURLE. (C) i
HENNRGE, (D) ARMHELANRER. BRERZ ETAES, L¥BoAZEHE, THBIAEUMA

DOI: 10.12677/hjas.2021.118099 752 b k=


https://doi.org/10.12677/hjas.2021.118099

>

PUESEaE

\‘_[

4. g

TV LA R EU B R IR SRR PO, MREIOLE TR TOCEIEAMEETR, MUKt
A AF AT DUE G M4 RO S HE T IR, H. R. Oppenheimer 25 8L,  FEAIH & (058 YA M A
T SRR R ZILL BT R [19]. X 5 ARSI 25 At — 300, Je&AE N, AN R AL
PG LL B R L, JF HIER Sttt F an & IE R I Bt (5 e .

T ) 5 — BB PR Ot OB W, AR T 2 5] RAEY) K 5 B Sk 56 [20]
[21]. S. Meyer 25t /N2 AN BB [ & %€ Y6 I 78 40 i B m BT 1R BT & HH 1 A € 08 i B /NS 4 1
BT, FLTE B0 5 43 R 5 R AR L, T DUYE A — Rl e S SRAR I /N 22 (-4 22] [23]
{RAEA S A MR BN IS, NEY 3R B B, i v H AR R I R 15 B
Ak, WREE/NEMRGIRAMERE K, M4 M= N R IR R R R A . S S
eI IR T A& B A WS G I T DGR BRI, 5 A R AR A S — B . RIEA IR B — R
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