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Establishment of trace RNA extraction from pistils by the Laser Capture

Microdissection in Japanese apricot
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Abstract: [Objective]The purpose of the experiment is to establish a technology system that is suitable
for the extraction of trace RNA by laser capture microdissection in Japanese apricot. The paraffin sec-
tion was used as a carrier, and the sample material was separated with the help of the laser capture mi-
crodissection system, and then the cut tissue was used to extract trace RNA. The aim was to solve the
problems that the pistil was too small to separate the tissues and the trace RNA was not easy to extract
by general extraction method. [Methods]Using the flower buds and pistils of Japanese apricot varieties
‘Daqiandi’ and ‘Longyan’ as experimental materials, the paraffin sections were made. The strips with
different thicknesses of 6, 8, 10, 12 and 14 um were set, and then the cutting effects of strips were com-
pared with different thicknesses and the best strip thickness was selected to make slices. The Leica
LMD 7000 laser capture microdissection system was used as the core of the experiment. Different laser
intensities of 20, 30 and 40 were set up under the premise of determining the best strip thickness, and
the cutting effect of different laser intensities on the slice was compared, the laser intensity with the best

cutting effect was selected to cut the pistils, and then the quality of the RNA extracted from the material
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was compared after either normal temperature or liquid nitrogen preservation. Finally, an optimal sys-
tem for extracting trace RNA from paraffin sections and laser capture microdissection was established.
[Results]1 Two varieties of full flower buds were selected to make paraffin sections. In the process of
paraffin section production, the tested materials should be stored in a 4 C refrigerator, except for the
wax infiltration and slices making processes. Other steps, such as dehydration, transparency and so on
were operated in the 4 °C refrigerator, before making slices, The section method of this experiment was
longitudinal cutting. After repeated comparisons, the 10 um, 12 um, and 14 pum strips can be attached to
the PEN membrane completely, which were not easy to break, and there was no gap between the strip
and the membrane; However, 6 pm and 8 um strips were easy to break when they were contacted with
water, and they were not easy to stick; Slices with a thickness of 14 um cannot be cut directly at one
time; When the thickness of the slice was 12 um, sometimes it can be cut off at one time, but sometimes
the reverse was true; When the thickness of the slice was 10 pum, it can be cut off at one time; The opti-
mal slice thickness of paraffin sections was determined to be 10 pum in this experiment. When the laser
intensity was set to 20, it was not enough to cut off the material at one time; when the laser intensity
was set to 30, the material can be cut off at one time, and the cutting edge had less loss to the tissue;
When the laser intensity was set to 40, the material can be cut off at one time, but the cutting edge was
more burnt than the laser intensity set at 30, which affected the integrity of the tissue; After comparison,
the laser intensity was finally set to 30 in this experiment. The RIN value of the RNA extracted from the
cutting material stored in liquid nitrogen was 4.1, and the RIN value of the RNA extracted from the cut-
ting material stored at room temperature was 2.4, and the concentration of the former was much higher
than that of the latter. And it was clear that the RIN value of the RNA extracted from the cutting materi-
al stored in liquid nitrogen was higher than that stored at room temperature. [Conclusion] This experi-
ment improved the storage temperature of materials in certain steps during the paraffin section making
process, and determined the slice thickness suitable for Japanese apricot buds and the laser intensity for
laser capture microdissection. Therefore, a relatively simple, stable and reproducible system using paraf-
fin sections with the laser capture microdissection to extract trace RNA was established, which could
provide a basis for the study on trace RNA extraction and subsequent molecular experiments of woody
plants like Japanese apricot. However, the experimental results of paraffin sections were not as good as
frozen sections. Paraffin sections manufacture was more complicated and required longer cycles, and
could not avoid the negative effects of organic solvents on RNA, so it should be studied further how to
streamline the paraffin section production process and production cycle, to reduce the negative impact
of organic solvents on RNA, and to apply the frozen section technology to plants in a complete manner
without adversely affecting the plant materials, like the effect of frozen section on plant big vacuole.
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A. Cutting effect with laser intensity of 20; B. Cutting effect with laser intensity of 30; C. Cutting effect with laser intensity of 40. The colour of

the cut edge in Figure C is darker than that in Figure B, and the scorching is more serious.
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Fig. 3 Cutting effect of different laser intensity
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A. Before cutting; B. Selected cutting target and area; C. After cutting.
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Fig. 4 Laser microdissection of pistil tissue
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Breeding of a middle ripening, white-fleshed peach cultivar ‘Zhongtao 5’
NIU Liang, MENG Junren, CUI Guochao, PAN Lei, ZENG Wenfang, LU Zhenghua, WANG Zhigiang

(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences/National Peach & Grape Improvement Center, Zheng-
zhou 450009, Henan, China)

Abstract: The traditional cross breeding is one of the most effective ways to breed new peach cultivars
although many new technology occurred. Aiming at white-fleshed peach with round shape, big fruit and
good quality, we choose ‘Zhaohui’, bred by Horticulture Research Institute, Jiangsu Academy of Agri-
cultural Sciences, as female parent and ‘Sunfre’, a nectarine cultivar from USA for pollen donation.
The pollen which was collected in March 1989 from the male parent ‘Sunfre’ was used for pollination
in the balloom stage of the female parent ‘Zhaohui’ after artificial emasculation. 50 hybrid fruits were
harvested after matured and the stone were cleared and stratificated under 2-7 °C in refrigeration house
for about 90 days. When some of the seeds began to germinate, took out and sowed all the seeds in green-
house. Finally, 32 hybrid seedlings were obtained. In early April of the next year, the seedlings were
planted by 2.0 m*x4.0 m in breeding nursery according to the conventional cultivation management.
Three years later, most of the trees began to flower and fruit. ‘89-4-32, one of the hybrid seedlings, ex-
hibited round, sweet and large fruit, accord with our breeding aim. The main economic and agronomic
characters were stable, which were prior to the controls in the followed 4 fruited years. In 1996, it was
upper-position grafted and evaluation was carried out for several fruiting years. The results showed that
the main traits remained stable compared to the mother plant. In 2006, we choosed several orchard for
production tests in Henan province. The comprehensive performance was stable and showed strong mar-
ket competitiveness. In 2015, the selection was authorized to release and named ‘Zhongtao 5°. The
fruit of ‘Zhongtao 5’ is round and the top is flat or dimple, the suture is shallow and the two sides are
symmetrical, mature degree is uniform. The fruit is large with average fruit mass of 263 g and the big-

gest ones are more than 500 g. The fruit background is light-green or white, with medium fuzz. Most
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surface of the fruit is covered with rose-red when ripening. The flesh is white, melting and juicy. The

flavour is sweet with light aroma. The anthocyanin near the stone is medium. Soluble solid content is
12.6%-13.9%, total sugar content is 10.9%, total acid content is 0.27%, vitamin C contentis 11.56 mg-100 g

The eating quality is excellent. The stone is cling, elliptical. The flower type is showy with 5 petals. It is
fertile and yield high and stable. In Zhengzhou area, the leaf bud of ‘Zhongtao 5’ begin to break at the

end of February to the beginning of March, and blooms in the late March, lasting 5-7 days. The fruits

get into mature period in late July, and the fruit development period is about 120 days. The leaves begin

to fall in early November. The growth period is 230 days approximately.

Key words: Peach; New cultivar; ‘Zhongtao 5”; White flesh
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Fig. 1 A new white-fleshed peach cultivar ‘Zhongtao 5’
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Table 1 Plant growth of ‘Zhongtao 5’ and the control PRI E 263 g, KR E 500 g UL B, Rk
cultivar HHEHE, ROKRG A, AN ZHCRmE LA,
g o A B S O RWEE T WA R 2 AL,
. ree- Tun ree N e . = —
Cltvar agola diameteriom  heighym (U IONh SERZALAECHE % . ATV PR T4 2 B Gw, S5 D
higks e 3 12.6 1.78 1.87%2.03 12.6%~13.9% , S M55 5 10.9% , B R 7 5 0.27% , 4
Zhongtao 5 N N
TR 4 172 195 214264 FFECHRI11.56 mg 100 g, FFR R . FRK I
o 5 22.6 2.28 2.33x3.12 ﬁz,@ﬁZ(ﬁZ)o
K 3 11.3 1.81 1.96x2.11 ,
4= =
Okubo 17.8 2.02 2.11%2.67 23 ERERME B
5 23.6 2.32 2.28x3.17 CHBk S S — A AR 2~3 RN BT R A F
VEHRATEE 2.0 Hx4.0 K. WK EA4LS5 cme JEZFRIG TN 2 09 1~2 75, 1E2F
Note: Spacing and inra-spacing 2.0 mx4.0 m. %ﬁi% ’ L)L E%%j’gﬂé ° %%/HHE ’ *H%‘%ﬂ: EF' )% ’
F2 ‘P55 SWRBEMEZLFEREER
Table 2 Comparison of main economic characters for ‘Zhongtao5’ and the control
A A ES|2 Ht PHRRE wrETERETEYD AR FE AT
Cultivar Maturing period  Fruit shape  Skin color  Ave. fruit mass/g  Soluble solid content/%  Flavour Yield Stone adhesion
TEkss THTR 5 1E % 263 13.5 R (=] itz
Zhongtao 5 Late July Round Much Sweet rich  High Cling stone
KALR 77 ) i 230 12.6 it = B
Okubao Middle July Round Middle Sweet High Free stone
W ERKEG SRR TS 5 RAER 5 #3 5 S SHRBREMERILE
FLRLRE e A T I AR T R S, YRR v T Table 3 Comparison of yields between
WL AR 3, v AR (4 666.7 m? 86 HE) 3k B 1 L Zhongtao 5’ and the control kg
o o v s o 3ak666.7m T 4a2£666.7 M’ R 5atk666.7 m R
B AER IR S B B A R R ET N E g‘ﬁvar Vieldper666.7m®  Yicld per 666.7m°  Yield per 666.7m’
N N w N f3-year-old f4-year-old f5-year-old
6667m2}igﬁﬂ1 100kg(%§3)0 Lﬁﬁj%ﬁb%%‘é%ﬁ (o) year-o tree (o) year-o tree ) year-o tree
. Tgkss 11124 1 869.7 21437
BReai R, b IR B A R v . Zhongtaos
KAMR 10217 1875.1 21183
2.4 %ﬂi,ﬁﬁ Okubo

FEFBINHBLX, rhbk 55" —fe2 AJRE3 HI1E
FH MY, 3 A PRI, RS 5~7 do s 2.5 I REIEERN 1T

FE7H MRS RICKEM120d £ 4. 11 AHIIT Cpk s S O AR R, IEH R T A TR
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F4 k5 S SREMPUERE LR

Table 4 Phenological stages of ‘Zhongtao 5’ and the control cultivar

. S UG REAEI RS A RLKEM LR
it o i 2 2 . . . . . .
. . First flowering Full flowering Fruit maturation  Fruit development ~ Growth
Cultivar Sprouting stage . .
stage stage stage period/d period/d
Hiik 55 Zhongtao 5 02-26—03-02 03-21—03-27 03-22—03-28 07-20—07-25 120 230
RAAR Okubo 02-27—03-01 03-22—03-28 03-23—03-29 07-15—07-20 115 230
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