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Abstract

Objective: To establish PCR experiments targeting small nuclear RNA genes, which is expected to
be used in undergraduate teaching. Methods: The sequences of snRNA coding genes U1, U2, U4, U5
and U6 in NCBI database were obtained, and the 5’ and 3’ end partial sequences were intercepted
as upstream and downstream primers for In-Silico PCR. The targets and primer efficiency were
analyzed. Results: The potential target sites of each pair of primers and the size of corresponding
PCR products could be clearly displayed by In-Silico PCR. The corresponding target number of
primers for U1, U2, U4, U5 and U6 genes were 18, 16, 4, 1, 61, and the corresponding PCR product
sizes were 164 - 166, 187 - 188, 144, 117 and 95 - 108 bp. Conclusion: For the primers of U1, U2, U6
gene, there are many potential target binding sites, and most of them have good binding efficiency.
The corresponding length of PCR amplicons is short, and the PCR is easy to realize. PCR together
with electrophoresis detection is expected to be completed in two hours, which is suitable for the
establishment of undergraduate PCR teaching experiment.
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1. 518

PCR 1ENE LI 73 TEMFHEAR, IRE DBEPNAH KNI AR LI BCEA &R, (HH B AT -
MZEH PCR A G R SLIn iy, Mk, BiAm, HikA SRR . 518 SANERE, AR
THE, TN LA .

I B AE H AR — AT B SIPR 1 PCR SRR R, HAZOE R (FEAR) . 51 5
WAATIEMT,  HREERCIE I A] N S8 ISR BT o FRATTIE R/ MZ RNA (SNRNA)EE R bR, ¥eitsl¥y, @
I PCR 40 #r H AT 4744

2. Fk

M GenBank i HX snRNA %K 41 DNA FPo1l, R H 465 X751, FEARGE 5 bRl o0 7 75 # B 57 I
s AIE N . NS BT T PCR (W#E 1), HHMAEL ST N UCSC Genome
Browser ff] In-Silico PCR [1]#! NCBI ¥ primer-blast [2]. {4 FH Primer Premier 5.0 % {: 4> 47 51 41 5 854
IECRER &

Table 1. Sequence information of sSnRNA coding genes and primer sequences for In-Silico PCR

%% 1. snRNA i3 EFE FF{E 2 X B F PCR FrASI{1F5

HH GenBank &35 Y [X 5§, 5197 H1(5°—3")

F1: ATACTTACCTGGCAGGGGAGATACCATGA
R1: CAGGGGAAAGCGCGAACGC

F2: ATCGCTTCTCGGCCTTTTGGCTAAG
R2: GGGTGCACCGTTCCTGGAGGTACTG

ul J00318.1 433~596

u2 U57614.1 4882~5069
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F4: AGCTTTGCGCAGTGGCAGTATCGT
U4 NR_003925.1 1-144 R4: CAGTCTCCGTAGAGACTGTCAAAAATTGCC
F5: ATACTCTGGTTTCTCTTCAGATCGCATAAATC
Us NR_002756.2 1-117 R5: TAGCCTTGCCAAAGCAAGGCC
F6: GTGCTCGCTTCGGCAGCACATATAC
U6 M14486.1 329~-434 R6: AAAATATGGAACGCTTCACGAATTTGCG
3. &R

EEXSANE] snRNA Gt SR AHBL SR ECR G B S a2 . IR RIS, S 80 ) PCR I K/

I WA 2~5,

Table 2. In-Silico PCR results of U1 gene primers F1, R1

F2 UL EFESI¥IFL, RLEFPCRLER

Gk PORGHEIE  PCREMINGD ii i waoex  min A
1 1 16514122~16514285 164 0 0 0 72
2 1 16666785~16666948 164 0 0 0 72
3 1 16740516~16740679 164 0 0 0 72
4 1 16895980~16896143 164 0 0 0 72
5 1 143729407~143729570 164 0 0 0 72
6 1 146376807~146376970 164 0 0 0 72
7 1 144412576~144412740 165 18 2 0 56
8 1 144560666~144560829 164 1 0 0 72
9 1 145465617~145465780 164 2 0 0 72
10 1 148038753~148038916 164 1 0 1 72
11 1 148522601~148522765 165 15 0 1 53
12 4 135995929~135996092 164 5 0 1 72
13 7 141727984~141728148 165 13 1 1 72
14 14 34546714~34546877 164 0 0 0 72
15 14 34556226~34556389 164 0 0 0 72
16 15 44884616~44884781 166 20 2 2 72
17 15 45002863~45003028 166 18 2 2 72
18 X 119423742~119423905 164 8 2 2 72
Table 3. In-Silico PCR results of U2 gene primers F2, R2
3. U2 £FA3|4 F2. R2EBF PCR &R
1 1 150236967~150237153 187 21 1 1 76
2 10 101364848~101365035 188 8 1 1 76
3 11 62841622~62841809 188 6 1 2 76
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4 17 43296428~43296615 188 0 0 0 76
5 17 43300044~43300231 188 0 0 0 76
6 17 43284142~43284329 188 0 0 0 76
7 17 43277981~43278168 188 0 0 0 76
8 17 43271372~43271559 188 0 0 0 76
9 17 43266636~43266823 188 0 0 76
10 17 43251832~43252019 188 0 0 76
1 17 43245677~43245864 188 0 0 76
12 17 43239924~43240111 188 0 0 76
13 17 43241183~43241370 188 0 0 76
14 17 43233790~43233977 188 0 0 76
15 17 43290294~43290481 188 1 0 76
16 18 41467956~41468143 188 19 2 76
Table 4. In-Silico PCR results of U4 gene primers F4, R4 and U5 gene primers F5, R5
F 4. U4 EFESIH F4. R4 B U5 EES ¥ F5. R5 BT PCR 4R
" BEFP 5 fiv s PCR /=¥ 5% 751 SIS SRR B
g , R 4 [X 38 e " o N
FEORHIN e PORERINOR Doien  mbzmmuen  wiER mER A
1 F4. R4 12 120293094~120293237 144 0 0 0 65
2 F4. R4 12 120291760~120291903 144 4 0 0 65
3 F4. R4 12 25404285~25404428 144 14 2 1 65
4 F4. R4 12 59537356~59537499 144 13 1 1 65
5 F5. R5 15 65296051~65296167 117 0 0 0 66
Table 5. In-Silico PCR results of U6 gene primers F6, R6
= 5.U6 £F 3|4 F6. R6 BBF PCR 4
; HEFFF T , PCR j* 5% 55 18 519 F6 4 519 R6 4 g1 W4s
5 , fE 4 X 38 o R s e
FE pe  TEREEIIOR Tolen  mrmmAen O EMIEM RBEN ANE
1 1 31497578~31497683 106 4 1 0 67
2 1 10298966~10299071 106 1 0 1 67
3 1 182982213~182982318 106 3 0 2 67
4 1 180758722~180758816 95 17 0 2 67
5 1 235915415~235915520 106 8 2 1 67
6 1 27675604~27675709 106 8 2 2 67
7 2 174557967~174558072 106 0 0 0 67
8 2 200830009~200830115 107 4 1 0 67
9 2 32214457~32214562 106 9 2 2 67
10 3 181231737~181231842 106 0 0 0 67
1 3 195214787~195214892 106 1 0 1 67
12 3 196784981~196785086 106 3 1 0 67
13 3 98804979~98805084 106 5 1 1 67
14 3 169720188~169720293 106 7 1 1 67
15 3 57512450~57512554 105 1 2 2 67
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16 3 100952627~100952732 106 14 2 2 67
17 4 108652150~108652255 106 7 0 0 67
18 4 39297606~39297711 106 1 0 0 67
19 4 76532223~76532327 105 8 1 0 67
20 4 88684849~88684954 106 1 1 0 67
21 4 109992325~109992430 106 4 1 1 67
22 4 96152298~96152403 106 5 1 1 67
23 5 51055354~51055459 106 7 1 2 67
24 5 32309662~32309767 106 6 2 2 67
25 6 23124982~23125087 106 6 2 1 67
26 7 123790606~123790711 106 0 0 1 67
27 7 92701709~92701814 106 3 1 1 67
28 7 98794719~98794824 106 6 2 2 67
29 8 56917084~56917189 106 1 0 0 67
30 8 118976513~118976618 106 1 0 0 67
31 8 13044350~13044455 106 7 2 2 67
32 8 124260646~124260751 106 11 2 2 67
33 8 137105352~137105457 106 6 2 2 67
34 10 13217269~13217374 106 0 0 0 67
35 10 21321961~21322066 106 2 1 1 67
36 10 30299570~30299673 104 18 2 2 67
37 11 63970470~63970575 106 4 2 0 67
38 11 67895631~67895736 106 5 2 0 67
39 12 97721716~97721821 106 1 1 0 67
40 13 75109587~75109692 106 5 1 2 67
41 13 27828763~27828868 106 7 2 1 67
42 14 32202045~32202150 106 0 0 0 67
43 14 32203164~32203269 106 0 0 0 67
44 15 32284152~32284257 106 1 0 0 67
45 15 30254403~30254508 106 1 0 0 67
46 15 67839940~67840045 106 0 0 0 67
47 15 65553082~65553187 106 4 1 0 67
48 16 69175672~69175777 106 4 1 0 67
49 16 62187541~62187646 106 5 1 2 67
50 16 57830537~57830642 106 4 2 1 67
51 18 68858934~68859039 106 2 1 0 67
52 18 61391595~61391702 108 11 2 1 52
53 19 893484~893589 106 0 0 0 67
54 19 1021522~1021627 106 0 0 67
55 19 53653685~53653790 106 6 1 2 67
56 22 20416798~20416899 102 14 0 2 67
57 X 141118031~141118136 106 0 0 0 67
58 X 101634007~101634112 106 4 0 2 67
59 X 48776966~48777071 106 3 2 1 67
60 X 37870109~37870214 106 5 1 2 67
61 X 42174280~42174385 106 7 2 2 67
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4. ¥1ig

PCR & % & Wiy 5% /2 b (Polymerase Chain Reaction) ) & #%, F T1A4M 142 i) DNA F B, WTE/EA
VISR — PRI DNA S|, Hap KRR 2 BRI DNA KBRS . PCR BORIERR 73 AEM) % 1)
AR, fEAMGRIEAURNH) 2, W, EEFTES, HTHRERMHE: EIRK L, HT®
AR RIS T | G P 0 (100 S ARSI e e DR R 2 4 B R R BC 2B [3] s AEVEER 28 E T, H
TRBCEE . MERIRAI[4] [5]: R AU, HTEIRMESURE I SE . &P s MR, &5 H
AR PR R FE DR K S E SR [6]: AEZG U, FTH T2 g (7] AN FH 25 A SR TR 1Y)
8] TEMSERL SIS, H TSN ik, 78 CEVMES D FAMS) UUEA I REE T
¥ PCR SIS HI R SUASE MM, B AU REIMER R 226 PCR JRER (O BEAE, 17 HLAE 1L R 22 i s e R
FNZ IR SFNE .

HHTCA 23 H PCR A&, KR B Nk, 58— KA. eI, FliEs1 4. dNTPs,
Taq DNA &1 . 10x PCR Z2 i B 27K s 38 — 2R B il 5149 Rl 51 %) 2x Taq PCR MasterMix.
#aaliK, H g 2x Tag PCR MasterMix 147 Tag DNA B4 . dNTPs. MgCly. SUNZE . PCR [0
(RHG SR ANAL I A S A2 E 7, fEF IS, R FRAMINSEIG T & i Sl AR J5 , BDAT 84T PCR B, EiEL
BRI, P, AWM —RMERNE, AR TR R, AR AAEARA 5T 5,
H T IEVE RN e BAR I AR bR 5 FU R 5107 51, 20MAE SR 51 D FIRENR IR 0% R I R BEVZIZ TR, TENE519
(BT JE AN PCR (G 250 15 B I 302 Tk sk o 26T, AR e — S

AHFFT B EAD R —ANFOAR . 518 S R B PUR#CEH PCR AR, HT PCR RMIAFRA
BOMNEATELR. 514, it DNA BEH. dNTPs. BARAIZZE MBS Mg®), H A # DNA %41 .
dNTPs, Ml = AN EAZE R UL =HA—, HETHEBRII A = B PR EYI(MiX)rT e SEAE A, wT L
KKATEBCH] PCR A RMIBTE], Hf HA—LE Mix 56 DNA RS HEE A NGRS 1, XK
(P2 B RAR,  AEfS BB A AR 2L R AR AT PCR I8 (BT B M B B2 PCR), LH R4S, HFTHM
B EIEAEANER PCR BB, MIfTT52 7 S8R AR A, 9 DNA 4 395 R 5T T ARG 14 .
RTFWAZERAENR . SO RBEE R, B ARRME AW D B A e FEA T B PCR, W]
DAFE SEBR PRI IR, BORE T LA B sk AT 58 i, HLE TR RER B R 2 B 5, B Hy o) . 2248 PCR
B REFIBOR, BARGERR) AR G, WREA R, BWE BB, MU PCR MM I%
S RRIGIN, T HAZAT PR ER AT LAAH g/l AT A 464 G N (8] o AHIE 7T #0026 555 snRNA J i Ay
#UFR, snRNA Zmil3EE P45 snRNA (small nuclear RNA, /MMZ% RNA), 3% UL, U2, U4, U5, U6 2%,
B EAZ A S5 il T F2E  RNA BY 244 (spliceosome) ) 1 B 43, 2 5 mRNA BIAR KN Tt #£[10]
[11]. g b, @M BRI TR 2, KRR ZE B EFEE, F5% b, AFRNEDE RS0
SR UL, U2, U6 JERH SRR, 5 3CHk[12] [133RE 8, EAEEIERN K, AMUE 2 # UL
FEER, EHIRZ A R AR, 51 4 & AL R %, PCR I FIMERIR K, HAEXT 514
TR B AT ) PCR PR /IN— SR, 25 5 T BB I8 T SR (R P 4t , XSSP K BE
7E200 bp LAR, A FRE/DN, HIKEE RN D, Gedt— BB SR K.

MRIEAEYE BB as AL, A Dl b 20 fdk 47 B8 PCR, PCR BiZ5fF AT LLAn N #E . 94°CHi
AF M 8 min; 94°C 30s, 55°C 30s, 72°C 10s, 30 MEH; 72°CHLEAH 5 min, HEF] PCR I FHE-
Bl , PCR AT (IS [ P LA HIZE 1 h AP, PCR R IRIFEACR 8 K & R L T BAZE 10 min 4 58 %, 7E PCR
AT AR, ATRA/ 4 PCR A BRNAC il B MWl IR, PCR 4505, sFF. HILUK S 4f M EE v] LAfE
40 min W 5ERK, AT L 2 h,
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2 h W3S REFI) PCR 4528, AT — M IIE AR SR PCR SE56
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