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Application of R language graphics in biological research

LAN Yang, HE Xiu, ZHU Cheng-xu, ZHANG Yu-juan
(College of Life Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: The R programming language offers powerful statistical analysis, data
processing, and visualization capabilities, which can run on Windows, Linux, and Mac
operating systems; the software allows users to show scientific research data through
graphics by writing new code or adjusting existing code. However, it is difficult to learn
R’s programming code and use R packages, so R is not commonly favored by novices
in the scientific research community. Based on the context of bioscience fields and data
from published papers, public databases, and the National Bureau of Statistics, this
study demonstrates how to plot high quality maps, heat maps, functional networks, Venn
diagrams, and column charts using R, R Studio, and R-packages. To facilitate the use
of R, we offer detailed scripts for biological researchers. After comparing R with other

graphing software, this study provides good examples and discussions of how to reasonably

WoR H: 2017-12-06

FEETHH: R [ RFIFIEA (318T1274); TR H 28 A& REH AR H (KJ1600304);
R TR EEAIT ST 5 AR R I H (cstc2018jcyjA2487)

F—EE W, L BRI, O o A5 B E-mail: 908805060@qq.com.

WAEES: KR, &, %, TS0, P07 A RS B (A, R R4 %,
E-mail: zhangyj@cqnu.edu.cn.



51 WV, S ROESEEYRSAD TS RN 125

and intuitively present results in biological research. We hope R will become the preferred
plotting tool for elementary biological researchers in their learning and research activities.
Keywords: map; heat map; functional network; Venn diagram; column chart; R
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setwd(“D:/R”) #BCEEAR(E R, WA THAE A AN ERE R, R A HAT R
)

getwd () #EA AT
1.3 R-package ¥ T # fof#

R 7 4 P O g 1 5 BUAR KRR B R BUT R [F19 R-package(JLA IR 1 BT7R). E
faf KA AT LLE 4 S R-package, S8J5 1 R %0/ AL A8 1S CRAN 3 (https: / /cran.x-
project.org/)?'yf?ﬁ[%]. R-package % T 1R 2 H o] DL #208 F A0 eR 57 SR 15 04,
5T LR AN TR (¥ 3 A 5 4 Pl 4 SR 28,

& 1 10 #E H R-package 24

Tab. 1 Introduction to common R-packages

5 R-package TR TF A B T8 Sk
1 ggplot2 1 DB G el T Ak 2013 4F 10 H [29]
2 lattice HEEGAEEIE 2008 4 [30]
3 VennDiagram 2 Venn ¥l 201141 H [31]
4 Metacoder TR 73 2891 LA TE AL 2017 £ 2 A [32]
5 treeman O A B R R B W 2017 41 H (33]
6 DGCA Z AL H 2016 4 11 H [34]
7 vefr BRI AL VCF i 20174E 1 H (35]
8 sfinx TH B S RSl o S 4 P (V0 PH 2017 42 H [36]
9 snpGeneSets FE R YL AR TR 2016 4- 12 H [37]
10 Gogadget GO FHL Rk 2016 £ 12 A (38]

HAR R-package ] LLFS F] 20 ol (87 B 45, RS 22 Mgk 0 AL s o A B 2R R B 4
I 2R #2506 R-package 21 G A8, A0 R SCRA AR AL HBIRIANOC R AR i S
/&, R-package R 7 24—, AH @ AERE AT 207, UK HFFr i, NN R-package
ARG N R .

install.packages( “ggplot2”) # N %k ggplot2

library(ggplot2) ## Aggplot2

2 % *

2.1 M NR RO A SR

P AR 5 VR WU PR DR AR AR 2804, A DA S Bl DI N ) 1 AR S S AL s R P B
PR ST R I P AR DR P RAT G AR BB il 4% 1 5K 0 — 0 A 2t 22 R e G JLAPTRG JE v
HAZRVENIX = KRFAEB Wi 8 20 T R A 700 G AE B R A7 B 1K o0 AR Bl I ) 384k
PEGE AR AN [F) 10 DX SO 5 1) . A8 AR E 5 IR AR 25 D7 T, 0 e S e — 1 DRI
PIAHIR WA ASARIL, A3 —H DX (RGP A AR . R ARG . AR RAAZ A Y) 3 A AR
RNV ML TN AT B IR DU 22 X AR BT R S0 S5 ) . AR I LA 10
P TR AP B8 7 e R B Tk BEA, ot H S G ICPE %45 0 1P 3 i ] ik A
[ R Geit Ja ) F5 B R, el R I R T e B, R A AN LB shp SCREF#SC
PRI 2 B R AR SRR

library(maps)
(ggplot2)
(
(

maptools)
library(directlabels)

library
library
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library (mapproj)

library(plyr)

library(reshape2)

library(ggsubplot)

setwd(“D:/R/map”)

mymap <-readShapePoly(“bou2_4p.shp”) #1HHh K]

mymapd <- fortify(mymap) #¥T HHLIE ) ZARHE, 7 ggplot 524X
temp<-mymap@data #HEHHE A4 107

xs<-data.frame(temp ,id= seq(0:923)-1)
china_mapdata<-join(mymapd, xs, type = “full”)

healthdata <- read.csv (“healthmap.csv”, header=T, sep="“,", stringsAsFactors = F) #1

PSR

NAME <- healthdata$NAME #$2HU {7 4 55

hdoct <- healthdata$;™ &4 %45 V5 IR AR 1 AR

mydatal <- data.frame(NAME, hdoct)

mydatal <- join(mydatal, xs, type = “full”)

mydatal <- data.frame(NAME = mydatal$NAME, ;= &= mydatal$hdoct, id = my-
datal$id)

myepidat <- data.frame(id = unique(sort(mymapd$id)))

myepidat <- join(myepidat, mydatal, type = “full”)

temp <- data.frame(NAME = healthdata$NAME, lat = healthdata$lat, long = health-
data$long)

theme_opts <- list ( theme (panel.grid.minor = element_blank(), # & A% Lk Ky =

panel.grid.major = element_blank(),

panel.background = element_rect(fill=rgb(red = 255, green = 250, blue = 250, max =
255)), #VCE BT 5

plot.background = element_rect(fill=rgb(red = 255, green = 250, blue = 250, max = 255)),
#WEZEX T RE

panel.border = element_blank(),

legend.background = element_rect(fill=rgb(red = 255, green = 250, blue = 250, max =
255)),

axis.line = element_blank(),

axis.text.x = element_blank(), #%& & x. y HAHAH &

axis.text.y = element_blank(),

axis.ticks = element_blank(),

axis.title.x = element_blank(),

axis.title.y = element_blank(),

plot.title = element_text(size=10)))

geplot (myepidat)

+ geom_map(aes(map_id = id, fill = J&), color = “white”, map = mymapd)

+geom_point (data = temp, aes (x = long, y = lat, fill = NULL), colour = rgb(red = 165,
green = 165, blue = 165, max = 255))
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+ geom_dl (data = temp, aes (x = long, y = lat, label = NAME), list("last.points’, cex =
0.7, hjust = 1))

+ scalefill_gradient (name="", high = “#006600”, low = “#ffffcc”)

+expand limits (x = ¢ (73, 136), y = ¢ (6, 54))

+ coord_map()

+theme_opts

+theme(legend.text=element_text(size=10))
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Fig.1 The average yield of watermelon crops across 33 provinces in the last 10 years
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library (mixOmics)

library(MASS)

library(lattice)

setwd(“D:/R/heatmap”)

mat<-read.csv(“heatmap.csv”, header = T) #U2HCEHEF S
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row.names(mat)=mat[,1]

b<-cbind(mat[,2:16]) #H M P HIHIA 15
c<-data.matrix(b)

cond=rep(c(“condl”,“cund2”),5)

cond.col<-c(“cond1l” =*“darkviolet”, “cond2” =“darkorange”)
obj.cim=cim(c)

Color key
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Fig.2 RNA-seq data showing subsets of genes for biotic stress at three instances per-day
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library(igraph)
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setwd(“D:/R/cy”)

dolphin <- read.csv(‘cy.csv’, head=T, fileEncoding ="UTF-8’, stringsAsFactors=F) #i
AR

g <- graph.data.frame(dolphin)

source(”http://michael.hahsler.net /SMU/ScientificCompR /code/map.R”)

tiff(filename="‘dolphins_curvel.tiff’, width=800, height=800,units="‘px")# 1 & fi th i J7 K
NEL R g

layout=layout.fruchterman.reingold

plot(g,layout=layout,vertex.size=map(degree(g),c(20,40)), vertex.color=“#99CC66”,
vertex.frame.color=“#FFFF99” edge.color=“#996633", edge.arrow.size=0)# 1 & K LAl 4

dlev.off() 444 PR 4 oI 1 J R 1 0 B B 1 SR

K3 HSPI18 AHHAFHIH AT
Fig.3 Proteins interacting with HSP18
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A7 25 B A 1461 fty B0t Ay b 222 11 5 JBL .

library(grid)
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library(VennDiagram)

setwd(“D:/R/VE”)

venn<-read.csv(“venn.csv”, header = T) #iL (5 B
a<-venn$FTR.7C.vs..S #iEFLHIE T4
b<-venn$FTR.7T.vs..S

c<-venn$CLT.7.vs..S

venn.plot<-venn.diagram(

list(“FTR7C vs. S”=a,“FTR7T vs. S”=b,“CLT7 vs. S”=c),

col = “transparent”,
fill = c(“#996633”, “#FFFF99”, “#99CC667), # vennEIEl {4
alpha =0.5,

scaled = TRUE,

ext.text = TRUE,

ext.line.lwd = 2,

ext.dist = -0.15,

ext.length = 0.9,

ext.pos = -4,

inverted = TRUE,

cex = 1.7, # K ThEF R/

cat.cex = 1.5, #K* a. b. ¢ FHEKND

filename = “1.tiff”, % SCPF 4 DL AE

main = “Up-regulated mRNAs”, # ¥, 11 [H]

main.cex = 2, #EIFREFAK /N

sub.cex = 1) #2 K8 B ORAAAE BB AR I SO T
2.5 A B L) SR m T AR B

FET P 2 0 A 1) v L S WA R i i 22 S R, SLAERHE o2 o i L. B
WS A ) — R R AR BB ARG, W R AT JE K S A T) £ it Ak B =0O0) 2
B B IR AR bR AR 5 ) 22 RO, AR N 5 ORI 5 T, R SRS [ ey RN
Uit P 6 B i P R AR bR A A, G AR . pH L. R FIE AR IR R 55 AR AL 4R HR,
T B A A B R AR S AR 4R AR, DPPH(2,2- — R JE-1-F5 FIE [ ) 12— PR R E 11
DURCH POC 6 3, T DA i b i & s R 7480 e AN T REE T T2
M. A2 R AR E T B B8R K A T3 (Caesalpinia sappan L) BRIV i )5 18111 1)

BRAGPE K 10 SR AEPRIERIEE, P GE I HERAL TR (UL 5(a)), W0 T 4 S el
Pt ol; — Fp BRI (ILI 5(b)), SEORFTRL. SOt e e Hh Al 5 00, W e T 1.
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Fig.4 The number of significantly up-regulated mRNA transcripts in quiescent larvae of

Drosophila melanogaster stored at different conditions compared to the start of t

experiment
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Fig.5 Effect of DPPH radical scavenging activity over 4 weeks

2.5.1 fLGHTBK
library(reshape2)
library(ggplot2)
setwd(“D:/R/3Dplot”)
rose<-read.csv(“plot.csv”) #iEHUEHRE(E S

rose_long<-melt(rose,id.vars=“Treatments” ,variable.name= “weeks”
value.name=“DPPH(%)”)
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p<-ggplot(rose long,aes(x=weeks, y=“DPPH(%)”, fill=Treatments))+geom bar(stat=
“identity”, color="“black”) #iJHEZ{r

p+ scale_fill_brewer(palette=“Greens”) + theme_bw() # “Greens” [ JEEI
252 “BUMEAHEIEE

library(reshape2)

setwd(“D:/R/3Dplot”)

rose<-read.csv(“plot.csv”) #iEEUEHEF &

rose_long<-melt(rose,id.vars=“Treatments” ,variable.name=“weeks”,
value.name=“DPPH(%)”)

p<-ggplot(rose long,aes(x=weeks,y=“DPPH(%)” ,fill=Treatments) )+
geom_bar(stat=“identity”, color=“black”) #IUHEH 1

p+coord_polar()+ scale_fill_brewer(palette=“Greens”) + theme_bw()
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3.2 R4 Bt

BUACA: Oy RT3 2 B 1F 32 54T Excel. SPSS. OriginPro. SigmaPlot. Python 4.
Excel AJ 18 & i W W48 oF 2 B0, OO0 3t & 1 AR 1T e . (0] 7 4, JF HRHIT A28 )
Excel 4F% 82, {H2 Excel 22 EISLBUEITERAL 0B, TovEZ il 2B, HIE i) R it
ARAIS, AP B S BEA T IS S 2, OV 3. SPSS AR — ket ikt HgotDhfgdrw
SR, (HEH TLEARNE. 5 ExcelFF, SPSS #EAER L, (HH KHE NS, B A5
FR. MR EGEER, 42 J5 ST RIILIEL, B B SE R A 2 B 3 o 1, 18 R Bl e, T
DL tiff. png. jpeg Al pdf & 8 Fi ] Jrag k.

SigmaPlot 5 OriginPro AL, 3342 K A Uf (IR 7 5, v LU FA H A Excel HHHEHEL
P, BRAE T H 2 DRSO, (HRE, W B AT S A, 5 B3 B3 B A 2%, Python AT R
—FEE T T AETE (2 Python 5 R B KX HITET Python (M4 48 v 73 1 & a5
=77 package KSEILH, H Python & IF AR EM B ST S 2 B i s 5, I /E 2 b
LGk, e EDymmgd—%. R NGB P %, ik S s wriy ik, #n]
DA AL AH N ) package P, AHLE Python 7EX 77 2T Z A D. £ BTk, R N4k 4B
R A ) 3k



134 FEAINE R 40 (FREL A R) 2019 4

3.3 R L EB R R
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AL ARAS FH 0] AFE CRAN 3R BIAHXT V1) R-package. R R 3G B ARILLE B F A (AT AT i
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IR A, R BIGReh 1. HA8ig H photoshop. Illustrator. corelDraw il 3dsMax Z54H 5%
AT e Ak

4 4 w

R AEN—TTHARGET 2 0 TR, AMUAEGS 5 A AR S8 K A Eh R, i H 2z By i B A i
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