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[ Abstract ] Medicinal plant germplasm resources are the foundation of the modern development of
traditional Chinese medicine. In-depth study of medicinal plant germplasm resources is a prerequisite for
cultivating fine varieties and ensuring the output and standard quality of traditional Chinese medicine (TCM).
Traditional identification methods start with appearance and are greatly affected by natural environment and
human factors, with a low efficiency and accuracy of identification are generally low molecularin general. Due to
such advantages as easy operation, high sensitivity, accurate results, molecular biology technology has been
widely used in the related research of relevant studies for medicinal plant germplasm resources due to its
advantages of easy operation, high sensitivity, accurate results, etc. It mainly involving the distinction between
wild and cultivated products, researchstudy on substitutes of TCM, identification of Chinese patent medicine,

good variety marker breeding, genetic diversity researchstudy, genetic map establishment and omics research,
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etestudy. Among them, omics researchstudy is divided into genomics, transcriptomics, metabolomics, and
proteomics due toby different analysis purposes. Genomics is divided into three sub-fields namely structural
genomics, functional genomics, and comparative genomics. Eukaryotes Because eukaryotes have nuclei and
organelles, so omics researchstudy also includes chloroplast genomics, mitochondrial genomics, nuclear
genomics, and plastid genomics. Among them, the chloroplast genome has a simple structure, small molecular
weight, and good conservation, while the mitochondrial genome has a strong variability and complex structure,
the nuclear genome data isfeatures complex, data and the nucleus contains no ribosomes in nucleus, resulting in
spatiotemporal differences in the translation process, even if repeated repeatedly test, the result of and the test is
alsoresults remained uncertain, even after repeated tests. The molecular biology technology and omics
researchstudy involved in theby current medicinal plant researchstudy still hashave shortcomings, and there
iswith a large room for development, which needs and need further improvement and supplementation. This
articlepaper successively introduces the characteristics and applications of cytology, molecular markers, and
omics researchstudy techniques in the identification of medicinal germplasm resources, providingin order to

provide a reference for subsequent identification, development and utilization of medicinal plant germplasm

resources.
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2.1 BRAGIE B BOK B 2 25 Pk (restriction fragment
length polymorphism, RFLP) [R#ilM: B K E £
MR P 21 22 5 JF 7 A R Y BR ) R A U
g U002 s, DT 5 B D) R B B 1 A2 Al Bl R B gk
G e, JEAT S o OO AR O AR B AT B AL 2 I
FasE Bric 2 ML Rk REIX ke G Al G A
U TR AL, BRAON DNAFESY K SR g o 9
FHwR ANIE T s AL o A

X B SO NI OB S R 8 51 4 A
TOE 1 DURE Y 5% S )RR X1 (ITST) T 41 09 5 A
FCE AR i (0 PP 97 22 53 L ik 2015 4F R (e [ 24 ) i
S 1) 28 45 Wi 4% X B (PCR) -RFLP 2 36 3IE 1F & ] 4
B3 145200 bp 28 A Y 254 Dl R B0 AR 1
Z5 7 R W] PCR-RFLP £ AR Al e i 45 531 1 P J1] DL AF
5k SCHF 45X 50 28 55 B % 32 Ji] PCR-RFLP i 42 Jjl
N UL REJEAT 22 S Ak o0 o S5 R R, Ik A5 o 52%,
ANIBHR A7 48%. F W T PCR-RFLP 3 4 50 1] D1 Bk &
PTG 7R Am A%, 1T DL RE PCR-RFLP ¥4 45 ) K6 56 01 H
BB AR BRI TR 8 o B0 L7 b 25 4 1
Ph¥E PR T —2EmEH.
2.2 BENLY 3519 £ & P DNA (random amplified
polymorphism DNA, RAPD) RAPD #5 it fig Sz Bt
TR B3 T 2 (] DR B s 22 5, B ) B A
A HFE AL R, Jew B R e 80 f A, T
iR RN R R G E S . RFFEETXAR
[7] 77 b f) 11 B FF Jié RAPD £ K 43 #7 , 38 3ok 3R 2 3 by
75 3 35 A% S RBDIR I . X0 I 45 R FH RAPD $2 R
B AS PGSR R RS R RIE, 5 = L8
UE . AU SN R H RAPD ARic X #ivE L 5 K A %
Hi P 14 4> JE RE A ER Bz A MR LA R Y 5 R A i
PEAT Z RV 20 AT, 45 SRR W] A (] 32 7 DX B Bk B A
fliife ZREMEE R AR R SR LA W
FHOAH A o ZAR I B N R RS ORI
Vo S L I = (Ao S I B 1 g | AT )
YIE
23 ¥R B K E £ A M (amplified fragment
length polymorphism, AFLP) AFLP E. 75 RFLP fl
PCR 3 [A] iy O 50, A2 PR 5 A2 1 i A e . A
AR AR AE IR BN 5 3k 35t 1% 2 FEEHEAT AFLP 43T,
Py S 8] 4 22 3567 50 53 %N 80.57% , 78 JE HE N
B 22 25 A0 05, E 43 2R R 12% , Uk B 0 A 1% 3k 7 J B )
14388 1% 22 A% o ELAFTE B i st 4% o040, FE RE T 1Y
ZREVEAR . e 5 R 92O AFLP 43 FArid £
AR 8% Pst UMse 151 4 20 45 Xt 90 /1 1 1% Fif ot it
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17 DNA 38t 4% 43 A1, % E I @ AR ) AT E 9T, 45 R 3R
WISV 35 2 2500 50 A 47 R 0 85.8% , 2% W 11 it Ja b 1]
HA FEE WS 2l R i o8 R R
KRR GG R RMRE & . e R 5k
JH AFLP 5 i 52 AR X [5 P4 32227 X 26 3 ¥ M o 1L 3k
173815 531 , N AFLP 51 4 i S 47 38 2541 T i . %2
StE s A G AT, 2SN A
98.85%, 4% & POPGENE %k {4 43 #r , ¥+ 26 4y i N #
gy 2k 7 RIS, BAEE RS M B4 i A K [, 26 B
TR B S m R 2R S S M L
TR MR AL TR YR o (A2 B 7% 5 X DNA
4y J3 0 PN YT B SR B, AT O A AR BRI
Jay B .
2.4 i B & J¥ % (simple sequence repeat, SSR)
SSR X FRfg DA , & —KM LB ITTmIEL R
P KR H AR R EZ 5, B
ArmBEREREE ZEMERMR, SReEE, & E
JE L[] P B st 1 R R A i R DR A A 5 L AT L
A RN Al AR R ) R S Y O e T R
=) BRSO X S 2R T E i Q-Q
K g, SEBLIE A 43 A, 5 SSR 43 T A i #4740 56 43
BT, I X8 L OC I AL R AT T, T 55 AR G 43 By 45
R—F I bric 385 2 Mok B WA OG
Fe 15 4P 1L SSRAMICH HRT A R FK 4 K
FKOHP KMy BHAELE LR BCEEES N
SSR ZE bR 1E X H R AR Y 113 43 i RO R AT
S50, F PCR A 1S I e 25 51 55 il MO o b SSR 3k 52
B 5 FE WOGBC 1 OD #E 47 Fe X, 4 51l i AR o
PEUR o 2 AL F W AR R P IR] — SSR 6 a5 45 A JE [
BARLAE WA B8 i T AP AE 25 7 o B AT A X B X
113 073 T AOEAE F SSR ¢ S A I B8 40 5 1 348 79 A 85
it PR AT X LY, S ) I AOE  RR 26 S, R R
23.0% , U6 B 32 1 % 8 45 A E L] B (HOE TE BF Y
TS0 T o VR AR B T R S L
f) SSR J¥ %1l 43 #t S EST-SSR 43 ic JF % , Bifi L Bk 1%
1 214 X%} EST-SSR 5| ¥ % & BUPE AR 25 53 B K1 8 1y
A RRAE G BEAT PCR 4™ 1Y S L Dk A I, 4 8 03 b 5T 43
H 32, AMEANEEOR R A LA PRI &
H K A SSRARIE , £ 56 iF 2 B0bs i o] JH T H = #h
T R A . XS BRIE Y K TF R R 2 T AR ) st
eabr EiSHHE S FARICE SR EE T
SER
2.5 FILJF I b5 % M T A (expressed sequence
tags, EST-SSR)  J& T 3R ik J¥ #1528 JF & 1 3l T A2
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S F R, 45 A T SSRARIC A EST B AR M8 4, 1H)
[ BK 2R EST-SSR 519 & #1184~ 75 % 5 Fh B
W84 A A KA ] HLZ 6 B 22 R R R R
Z Mo PR R B R K. XB 4R B8 4R A EST-SSR g
TEKT BT 2 B TR AT 18R 2 REMERE ST, 00 O B
AfeFHA R & B 2R, =A% LT EST-
SSR G 4 x5 NI &5 AT Z AL PR 5T, WA )11 25 5% 5 43
WK I B RB A — o 0 M o B A
BF 5% % LK & (9 EST-SSR AR ic 76 # 16 o 1 3 JH] 1
1, 1K 8 SSR AR 12 AT I T AN [a] ok U B 18 i it 1%
ZREPES T o 7 T B BRSO BT DNA FE Y &
R, R R, S 2 01, TAER K,
26 B H MR £Z A& PE (single
SNP M 5 —fC DNA #3ic , AJ
IR B ) 50 AN 1 BR 19 1R, 38 5 DNA 371 1] 119 4
B 22 5 X A3 AR TR A A 58 2 SSR 2 25 M 0 i, il 3K
15 50 h0 A o 1) DNA F By 8145 B, XF DNA ™ 5 [%
R B BB RIS . AR A ERE R 2
AMEFEE AT R 5 ST bR AR AR P
SN AR R I R G A R 4L A ik
A7 A5 5E i SNPs A i X 58 I8 BT R R AT 4 B
S T B MR R BT R A R
M B Rh . LT4E 5 5 SNP bR Ag Xk LA & At 17
A3 M, AT A AR AR 1 & ol 5 L 22 R R A3 BT R ARG T
B AR AL TARYE . WU SRR R o R A i 2%
FAR R F A A9 SNP L (K 43 | A 48 77 35t % A1 FE
DAL AT s 34 T A FH 90

2.7 3E G R SE A JE AR S 1 PCR (kompetitive
allele specific PCR,KASP) KASP J5 4] i H
2GR EL , 1 33 touch-down PCR A4 77 15 32 8 SNP 43
R 5 SNP Y B JE R -1 A2 VEASE AR 5 &1 X6 45 7
FE I SNP A 4 31T 2 A4~ 1 1) 51 4 A 1A R 1 5
Yy s B3 45 0E 0 51 W) BB AR A R S R 5, 5 PO RR Il
4o IR 98 o B ) 2 R [R) SNP 2 A0 i
it A ASORT S 56 85 SR E AT R I o PG R A S
YRR (RGO R, KASP KL U7 2k H Rl
AU FH TV 9 b o 2 B 6 36 IR 6 Ry T A i
BB E R AR 25 R 7 1 R I b A iR
A, FEH T E = X245 F Fh BT SNP AT InDel 25 5
D75 T, TR T KASP ARG & 2 . T 4E K
B 5 A ) B AR R B % R 2 7 R R K T 2 A
) ol o 68 TR AR

2.8 DNA XIS MABLAE  DNA B &8
I — B4 B AR E DNA 7 51 3517 9 Fl %5 % 1) 0 F

nucleotide

polymorphism, SNP)

FOR o HAR AU BRAE 7 5 BE DR o i 2 1) K B A
AR BERARNZHNF IR R 4 R AP S
2§ F 1) N F% 5% [0) B8 IX (internal transcribed spacer,
ITS) J7 5 K4 £ A i, 53 B 75 11 38 57 (8 oy 2 9] 72
SN T RIE] S5 R F W8S 1TS2 408 i Bl A
A HE Gl L SRR DNA KR B TRk . R
DNA B R e h 2 % h R TR KAEH A
JE R T T A R R SRR SR A = T
—E R BRI TR R R AR
1 AH ) DNA Z5JE 85 43 A1 2 FOR 6] 4R 58 4R
) 22 A7 i 25 5, I ITS 1, ITS2 J7 41 A ITS2 ¥ 41
R G B 2 S A R A I T 2 RO R IR P
. HANZEH] F DNA &2 A X 25 i i
25 AT BN SO0, A BLAE 1 260 A TR A 4.2%
WAL ETEANS S N SRR TR K
WARB 2S5, LEE S BF 58 5ok 78 W A9 U0 A i Filr
KB trnL-trnF+ITS2 20 & 7] LLALUF X 43 YT 75 ) b o
WA TR 7 91 J2e 2B i A ML K 2 | 4 R F0 0 A i BT
Whits LA B o ASRVFP A W) iR & A AR Y DNA
JE A, ) Fi AR R B A A ) ) DNA T 31, 4 45 [R]
AR R AT IR R 2 A X 2 AT
DURASA FhJE ol A8 5 4 51 R i, B[R Rl AR 9 T 22
T RSN 2 AT 45 9 . DNA #8580 /s 1A
RS R S A RER TS SR E RN
WA A . SR 14 AR ) 77 M 3% 8 SR
RAPD #5 i 147 18t 1% 22 B M 43 Bt I 4 2 DNA 45 4L
B JF 45 A R B, 45 R st e ZRe kS
PR ELAT A O . E I AR R] F SSR FRiE,
38 2 HL UK VA R PCR 7™ 4y, 48 ST 40 F Ja i 5T B U
DNA 48 80 35 I e I ist A% 43 Bt o Bz b it 432 2
K2, VLI DNA $8 S0 IR 1S 1 b 2 R 2 AR 5 B,
A % FE R P S 2

HRAE 2.1~2.8 31 T A [7] 43 £E W) 24 HOR 1 B 1
oS BRS HEAT RGEE T X LA LR 1,
3 HAEMR

Y1 2E W5 H B 3 B B bR i A [R] 43k B TR 4 2
BESEUL 2 AL B AR
3.0 JFERAE SR i L A1 2E T
RN 42 PR R N 4L 2 3 A WA . LIU 2527 ff
25 B W UE A R MR AR, OF F R S R 42 T
BRI T R 104 AL Bl , % & A
PR i 5 BORT B R BR AL TR SRR BRI
5N FH 4 R T e A AR X B A R0 R 5 R RR 2
FPRRGE , 38 o 2 25 3 D 4L i X He, SNP A 8 K i
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x1 AR FRIZEARBILLER

Table 1 Comparison of different molecular labeling techniques

> ThRid Js A

RFLP O R BeZ 351 RET AT BEMLE I G2 € ARic 2 3Bk BEIX DNARE AL IS S 9% ) 2% T & X DNA
Grae it Al G R L BT A 275Kt R AN TE T R 88 A% 23 B

RAPD DNA "3 2 51k SR AEAEA R, LR H S EREFI . W ARE EEERD:, LXK A A
DNA F i it /) ais

AFLP PG R B R EZ B T ik T SV v B A X DNA 4l 2 11 A U)o i R B e

SSR (LRI E e E 2y d wET R BRI B, m R W BT P R, S IR
S, R 35 08 A% R B G 0 R PR 2 B, T LSS M B AR )
T RS RO AL O A B IS kR

EST-SSR FEFIIBRERM IR LB 458 7 SSRARCH ESTH AR MM AL, YA AT Irids DNAE S 19 8K, B A, 2%

e RV VR v Ml o A DR D RE AR B

8 7, TARERER

SNP AL IR Z 1 RPN 08 B S N 8 N7 B v ] o NI S R IR /R U DR B Sl 7
LA

KASP ST TR LIRS PE PCR D IR R 73 B BOR (R3G EE R, KASP RS 7R 25 TR O T 69 B2 T3 b T2 iR A 2
D7 i AR TR b ot a5 M R R B el T 24 T B Bk 2 X0 SNP AT InDel 22 53
AL AT TR iC A Bl 7 A AL T DT FR D T KASP £ A i % Ji

DNAZ&IEHS  DNA Jy Bofs ik & 2Rtk AR A B DRE A 0 R R AR SRR SZ AN B T T A W R B T 2RO 41

TR
DNA 5404 3% DNA ) £ 451k
R L

FUAT W LR S SORORE W L R AT R L2

25 1 4 U0 3 B 23 A K D Sk AR v G i o
b HLIE AL B BE N5, X0 a5 B AL 2 1
Ab BT EEAN S

GEREW, BN EGEM SN 2B SN £
APk SNP GBI ¥ 22 5, U B T I AR R B
FESEH KO B 25 5. R i AR 4y T R 4
FARICBE T Hefh . s AE % 3R PE 3k H X 4 Fh
TR A% B A AT I SR R A L AL Y 45 T
W2 A B DR 2 S5 0 R AL SR R A
BRI ST, Ry PR AR 258 S5 S B AL T AT 0 UE SR . SR COHE
WA B =R e DR e S N o TS A AN 2 TS
I GBS FUE 522 1) S il b A7 2 e 5 T A (Rl 0T 9%
g5 LR, b g IR 3L 41 K/ Sk 157.576 bp Al 139
ANDIREIE I, N 5 S WE oA T LA X S0 TR 1Y 8
AWy Fh AT SR R 4 3 R b g, HAT e Y 455
AR B 1A R ELEE DLIX (LSC) , 1A/ DLIX
(SSC) , 24 J¥ 5 AH [\ J7 In] A Sz 79 H &2 X (IRa FlI
IRb) ; &5 I o0 2 A 8 S A 45 R — 80
S RUKSF-AIF ST, 8t L A8 S B BAF7E TR A .

HAal .EH T LMY AR T 43 W47
H . HETC A AR5 ALY 50 0 25 F A A 4 SR
40 95 22 5 45 (500 Mb) , 7 52.(591,542 Mb) , 41 4
B 5 (420 Mb) , H 5 (381 Mb) ; == BHE ¥ 2k B 1 it
(1.66,1.11 Gb) , KBk (1.18 Gb) ; J& & B i ¥ 1 2
(641 Mb) , 3 117 (400 Mb) ; RAS B} ) 25 T (400.9,
423 Mb) , M F ¥ (2 Gb) ; it 46 BFAH W 42 4 4
(750 Mb) , % 22 7*"(264,83 Mb) ; TLMFHE Y =+
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(239 Gb) , A& (3.5 Gb) ; T F B H W 3 FF
(260 Mb) ; & HIFHE P 45 41 (212 Mb) 5 B ) B
JFE KRR (534 Mb) ; W2 JFR B 97 0 BR (373 Mb) ; 12
FHE Y M FA R (1.8 Gb) ; B B4 34 (879 Mb) ; IF
R} HE Y E M (158, 481 Mb) ; B JFE B A 4 2 R
(274 Mb) ; KEREHE Y AR 5 (742 Mb) ; A BHE )
RS (10.61 Gb) ; FZERME Y LT 4 (351 Mb) ; ZHi R
HEP) 1L 25 (594 Mb) ; 25 BHE 9 BF 45 48 (3 Gb)PV . X
L B TR 2 50 0 O A, o BE— 2P S JF R RLR
R ol B U S B E T LA o

B AU A A% 38 A — S A1 i 2
D] I & 2 A 9 30 0 5 I S R ik DR A 2 b (A 3k )
2% BIERA 2 A N 4L 4 2, o R 3t
D] 2 435 A) 157 B0 FH X 43 0 A /N DRSS T 2R
PRI PR A A S Pk o HL 450 5 4% . A2 SO A8 i
o 8 A AR O o AR DK B I A 4 Ik DR A 0 AT
J¥o, A HEE R4 K /A 161 054 bp, LSC
86 441 bp,SSC 4 12 745 bp., & HUH i 45 K #HAE N
1 R B R 5 H AR R TT R G R B R AT,
LESPNCE AL NG S S-S §l SRR 975 E=
B 22 A T AR X AT G Rl . A A T
SRR e B AR e A G A TS R AT I A
SEDR A0y, AR MR Bk AT AR % TR
T 3TN S50 0 AHIE A 35 AR g 5 X AR S K F
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A DX, 0k Hh S A 1R AR S XV N S A A Y e ik
DNA ZIE AT A 5 SR AR S R AL i 5 o Hoar R
AT EE TR, ZF LR RS R AR K
Jr TR AR H A% B A B e K HL AR 2% T i
PRI S AE Y5 BT s R Wtk s, B
AU A 4 3 AL 945 B R T R A B

3.2 Wl BSR4 SR AR R R OKOE LS
20 T v 35 DR S 0 I 60 B S TR A R B 2R R T
B B8, SNP K T b ad i A2 4 3 D R
W e HE Ak Ay BT S 2 AR A A e S
77 1 B A B . CHOUDHRI 2554 % 24 25 4 il i
PEATHE S 7 , 15 8] T 141 3104~ Unigenes, Jiii %&
R R E EER A8 N R AR A
Yy W) B I JE I . WANG %65 X 88 it 7
T AL | 7 %6 2 138 4> Unigenes, HH 4w i 17 20
Tt 5 00K 22 08 A= 0 A B0 AR 6 B T . B BRURR Y X
1o R 22 SR UG S 20 DN R AT 40 BT v R 22 0 ZERTAR
EY YRR R B R R RZE R R BT, |
FE R A R P AR ZE TR B T AE L, AR HE DS
Xof 7 R Al 77 X A6 ABUSR S 30 A7 4% S 41 43 B 15 4
ANTE = AR B 35 22 5 il o s R AR R 5 B
4 E A 15 (KEGG ) i # 43 #r & W1, )1 7 5 Ho Al ™
DX A A6 PRUSRE S2 R i e b A B 22 S, DT A O [
b AE R s AR B T B b . MAh L RT %
BE AL FECS 4 R A R B0 R R R
O SRR R ST T R SR A . R
27 il SO R R SR 1915 B AN RE X G St
Je VAR BN i R AT i AR AR

3.3 gl R A = e SR A T dH A 4
S LA 4 B A 0 B 5T, A A% LR
YRR €0 T AR e T v RIS ik
A2 0 F R B LC-MS Fil GC-MS %5 Z /3 Hr e A .
SCHE 2532 H i RIORORE €0 335 - D A AT -6 AT B T
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Table 2 Comparison of different omics research methods
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