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Table 1 The five-track frameworks and related biological disciplines
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transcriptome BmRNAome) Fl14% 1z # 5 41 (transfer-tran-
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HARmMEEZ, B> SR FRA AR5 R 81 R
Rtk

Bt 2B ERERSY e Aip il I SEERAY: YA MY DN
Ko, RN SN RENAE e, WA
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2 B F 4E 102 R 2 AS B T EAREUAE 2 T S A AT,
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3 FREZHEEENALE RSB AT
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R

F TR AR EAR M E—EY S

Table 2 The dimensions of genome information and their corresponding tracks
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PIFER. fE MR R IUATRERBDRF AN B AAEPUT RFIRIUE 18470 SRR, ZEY
& AR AN BDRF VI STERIN G Trh, MR IR AR A D A& TR, shiay st
RNEER—E 4y, R FIBDRF 51 U 58 4 -5 K] 1] DR B B2 AL 1) 1 554 mT DA 0 80 A D1 S 4 A% A=
X. HET) 2 IS5 102 BhPCUa HESh D) 1) 25 R & B & B it a2 & B HEENE? ByBDRE A
I () (AR T T AW IE OK, AR I R 22 Ak e S B DR AH AR T 1) B R A L 2 — KB
FEER TR X (B T). B an sk 2k R LA 5 0% i 2k (8] 2 ] (animal-like) M5 HE Y (plant-like)FE K 2. X P2 L [A]
(gene space, A ZEKIIDNAF ), K323 AL ZHnT DLdE I FE DR 2P A A R A, BT AR
H5%MIEE A, Foh, SERANSEERZN  REEEE, FERRERINED. B, 45589
LRI A b 2T IR R R /NEI90% 1, {10 2k R (i R L 2R M P 4 ) B ) FE 8 IR v, R

JUEBDREAG 1 R FE, HRENAESEY  ERIEE AT, A RE B B BDR HIHE A FT IR,

100 Kb

A BENPERSIRII
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Bl 1 YA )M Sh ) (s HESh ) F R A 450 5 B R M G 8 2 A . A HES 3 R ALA PR S5 K A R R A
BERFRO LA R LRI T, b2 R 1 70% DA ) (A) R KT BE R (>500 kb, 7 2E DS HK) 5% /2 47)(B). N SEEE AT
4K/ (mean) 2 100 kKb(RMA Sk LR Zebrid). BT BB P 4(FEZEBDR—3; K EF K R) A Wi A S5 K (8 & 1
o), A HESh I R DR 7R 1 R AR R b ORI RS C: A BRI K AL R ) 3 SR B R %, T EE A R A T B A F
L DRI TR X (A £ 75 S, PR R R PR B8 0T 3 s A N ) K922 57 A0 7 B AT R/ INBA #400) R/, AR 7R = ). BRI, A
BN R 20 vy 3 S ) Dy R R 73 ) (R B XU SK) JU-F- i F BRI IA) X, T A B AL P 26 ] ) X (252 LTRZE B 5 P 1) — fiRAE
50%(HIFE T+ FIZKFE)~95% (/N FIR ) e . FE R AN K (RS 2 S8 730, AT kAR IR R K B AN 577 ) M 2 7 FH
B (FE R L TR AL (S VAL Sk F0m5), PO TR L IR 5 A sk siz

Figure 1 Plants (e.g., Angiosperms) and animals (e.g., Vertebrates) have different genome and gene structures. Vertebrate genes are structured into
two different groups: clustered (genes that tend to share their regulatory elements, >70% in number) (A) and super-sized genes (>500 kb, ~5% in
number) (B). The mean size of the human genes is about 100 kb (double-headed arrows). As repeats being inserted into the genome continuously
(mainly BDR; grey arrowheads), mostly intronic spaces, vertebrate genes appear to be increasing in size. C: Similarly, angiosperm genomes are also
composed of clustered genes but repeats in this case are inserted into intergenic spaces (grey arrowheads), and the distance toward the horizontal line
(genome sequence) indicates timing of repeat insertions; the size of exons is not drawn in real proportion. Consequently, most vertebrate genomic
spaces are genic (dashed lines with double-headed arrows) with little intergenic spaces; in sharp contrast, there are large intergenic spaces in
angiosperm genomes, where repeats are mainly LTR related. For instance, such repetitive sequences make up ~50% (in rice and Arabidopsis) to ~95%
(wheat and barley) of the entire genome lengths. Gene clusters and genes (in Roman numbers) are indicated with horizontal arrows as transcription
directions are pointed out. Exons are indicated with vertical solid bars, whereas in the plant genome they are depicted with thick arrows; introns and
intergenic spaces are depicted with horizontal lines
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IER
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Bl 2 Zf PR s e o TP A R . RUBER4L
DNAK (38 () 5 22 100% I ANTPAEfifi, T84 Zha3k K 41
B R CRT ) I Pl 75 22 10 e BB ROZAE RIRE I B 2. AR
TEAEYHRE R A B S, BTl ZE R RE RN A TR R34, MoK
TEAL B TFII50% 2] N2 FIRZ2 HI5% 55, T A R
Rz 4 FH B A A AR R 7 T (4T 4R er 4t
o OUER . RS G AT AR A A DT TH
Figure 2 Homeostasis of cellular matters and the energy equal-
sharing hypothesis. If we assume that genome replication consumes
100% of the ANTP reserve (vertical solid bars), transcription in animals
may consume a similar amount of the NTP reserve (vertical grey bars).
However, the transcribed fraction among plant genomes is not
approximately equal to the full genome length but ~50% in rice and
Arabidopsis and ~5% in wheat and barley. The rest of the NTP reserves
are assumed to be allocated to other synthetic activities of cellulose,
hemicellulose, starch, and lignin, as well as some intermediate
metabolites

G TE. R, A g i T AR e AT Bt 2 DA
4 it A5 2R R S AR R Dy A

AL HEZE Ty Hb— Aok aR i T 4E A 22
HFERAAE B R IEA R M PHE AR 2. T
1% 3[R 41 (metgenomics ) iFF 72 i 525 A DA SR )\ 4E 3
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Pl 1k 22 T (1036 o (BSR4 1 2R 25
TC. KL R A e A AR AR ) 1 s M X R
IR A 1 3 P AN b 3k A0 B o ) DR AR K BB AR 7
VI RF AR, S AR I AR T R R R B
FHERA. TR AN A RS B, b R A
DAL ZHL AR BN AR P (LS N SR AR B0 SR gl B LR AR
7/ 1IN R e S e S E TR Pl TR ST
EER . R AAEAE 501 8im, HeniE
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Table 3 Examples of genome information at various dimensions
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Multi-dimensional genomics information: origin, context,
and technical bottlenecks
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Multi-dimensional structural studies of chromosomes have met some conceptual hurdles and technical bottlenecks, albeit making
significant headways in recent years, so that it is necessary to discuss and clarify several key relevant concepts in a top-down fashion.
Life might have started with molecular operations (RNAs, proteins and other macromolecules) rather than information and its
inheritability (DNA). Therefore, when DNA became the Chosen One to shoulder genetic information, its multi-potential nature as a
set of intracellular macromolecules has been exploited in time and space since, whose operational and homeostatic roles at all levels
form a substantial network of harmonious molecular mechanisms and cellular processes. Such a network, defined in molecular details
at mechanochemical and spatiotemporal dimensions, along with its rules and complications, has made up the core themes and
countless scenarios of modern biology.
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