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Current development of gene editing

Debin Zhang, Yao Luo, and Wenjin Chen

College of Public Administration, Huazhong Agricultural University, Wuhan 430070, Hubei, China

Abstract: As the breakthrough in gene editing, represented by CRISPR/Cas9, gene manipulations nhow are more
maneuverable, economically feasible and time saving. It is possible for China to catch an overtaking in researching and
industrializing of downside sections (especially the application of plant gene editing), also the incubation of professional
companies in gene editing fields. For this consideration, it is necessary and urgent to find the key demands and potential
application for gene editing in China. Questionnaire and statistic analysis were carried out to find the key demands and the
most potential application fields of the development for gene editing. Firstly, an ordered multi-classification Logistic
regression model was established following with dependent variable analysis. Eight out of 24 questionnaires questions in 4
categories were regarded as independent variables with significance test. Then, regression model based on ordered
multi-classification logistic method was established to analyze the specific impact of different options on the development of
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gene editing. The results showed that most researchers in the field of gene editing take the view that development of potential
competitive advantages lies in the field of plant science. The results also showed that major gene editing experts believe more
attention should be paid on how to carry out technology industrialization while focusing on basic technology development, as
well as the development of potential competitive advantages of gene editing technology in plant field. To promote the
development of gene editing in China, not only the participation of scientific research institution was needed, but also the
synergy of various forces both universities and governments. It is urgent both properly guiding public opinion on gene editing
and establishing a national safety standard system. At the same time, the key point of technology risk avoidance should be put
on biological weapons and bioterrorism, gene editing related infectious disease, and the potential risk of species genetic

change on the ecological environment, etc.

Keywords: gene editing, CRISPR/Cas9, key demands, public policy, logistic regression
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Tablel Variablesdefinition and values

55k 5 B X 5 sty

Variable Definition Values X H‘f

Y NG AR R RAIPARIRE A =1, dEEINAr=2, FEHAAT=3 244 0.746

X1 BFFE T B R R FERMBORBF =1, BORN =2, BRI ACFE k=3 224 0.754

X2 G CHR TR OK WAMAE=1, ANABEFR=2, BERFEARTWA=3, 7k k=4 3.02 0.677

X3 AR 3K de e U i S E R AR m =1, EBIE=2, Kl FA=3, EH%EL=4 239 0929

X4 HoRW I I Fif=1, FRFHMk=2, BRJ7MERE=3, BN T.=4, Epj%4=5 177 0841

X5  FASEBMEETERER BAEE=1, AEE=2, WEEE=3, EE=4, WEX=5 4.06 0.878

X6  CRISPR/Cas9 W HMttss AWML 4e=1, FHN&=2, ANER=3, (F{f=4 209 1.127
T B

X7 Al AR e Gl SR =1, HY=2, WAEW=3, ANLEf@EHE5iF k=4 2.64 1318

X8  WHEMESG AN ER X e H =1, HFEM=2, EEREFM=3, HLHFM=4, Hfh=5222 0675

X9 WIEM BT S SRS HER=1, & SEYPRRE =2, 210 1.234
S ONOESI YRR BT N A RN A =3, B AEI=4, HAth=5

X10 S FASsSR H M k=1, WA=2, MHfE 5% 5=3, Hit=4 160 .921

X11 ey Sl B AN (B 5l SRR =1, Adr =2, AREIR=3, A\iEAvE=4, #YE+TE=5, 6.39 1.969
7k AR R RE A 1] JRRR KR =6, PUEEEE(LEI=7, DNA 18E=8, #liz =9

X12  FEWP%eGsE LS ANl B Ee=1, BEe=2, ShEe=3, 3.22 1.324
sAL T RE R 5 0] Z R L=4, HEEEL=5

X13  FRAENLAE 2 2R IR BUNBHLIi=1, ERARRI¥IEZT=2, MlifL&%=3, Hih=41.81 0.634

X14 PR R R A @AESh Al IS R RN [ G R AL =1, 121 0.405
1) 25 BE 2 I 13 B &4l 3R 5 =2

X15  Hfigrp ERFE B ARLE  BUN=1, F&=2, BELE=3, k=4, tHESAR=5 238 0.875
i E )

X16 A ER T RE A —IRPEEARZ G =1, TREEM=2, &Kk F=4, 222 0.646
R ] 9 £ 29 IS 2K HAti=4

X17 CRISPR/Cas9 i kA FHALTi=1, EZKAF=2, kA FoFKL=3, 156 0.958
P X IR 5 % ik 4 =4

X18 e ] T v [ 35 [R] S A BUMHES =1, { FFA=2, K% F FHI=3, 232 0.835
IS 1 7= 2 A 3 A 2 HAth=4

X19  RAHL AN T RS PSR =1, E ARG R A =2, ARG A& 223 0.856

SIBCHE =3, RREFTHN D E S =4

X20  RBEYFPEEFEXAESIEER mXE=1, BRXR=2, TEXE=3, BIRXRE=4, KXK=5 355 1.256
JRIS 7

X21 iR AR RS SR =1, e =2, AR =3, BRXK=4, RXK=5 350 1.013
) IR o

X22  Eyds. AR, R SRRE=1, BERK=2, TERE=3, ERRE=4, KXFK=5 3.57 1235
A i 28 R 114 DR TR

X235 N A 5 1 IR o A =1, BRAE=2, ERRE=3, BERRE=4, KXK=5 323 1077

X24 )iy el e DR Gt 8 B A RS 7 R R=1, @eXelEkR=2, 192 0.869

RO RS REES

SEEAR I =3, HAh=4
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x2 PENRERFE
Table2 Characteristics of the Respondents

Items Min Max X 5 1/2 Quantile 3/4 Quantile
Age 22 55 31.07 6.890 29 35.75
Working years 1 33 6.58 6.325 5 8
Funds for the past five years (¥10 000 yuan) 0 6 000 465.43 770.26 300 505
Team size 1 50 12.47 78.02 12 15

2 R, ARG T 22 4/ 5 55 %
Z I, SEAERE S 31.6 %, B XTI K g T
ROBWABRZERPHANRS Y FHNFL
WA 6.9 4F, FRRHTAh 334, X RISkl
MFHE SR Al — A, 5 CRISPR/Cas9 i AR H
PEA IS B AW 5, AEAFTE IS B R E A5
Jis; 3T 5 AR 465.6 TOC ART, H
BARLARE A B34 12.5 A IRE K, L 4iiE
BRI G DML TR A SR B
3.2 Logistic EJA%
3.2.1 AT

ARSC A SPSS il 2 5 2 A 5y vk A B
AN EP>0.05) 48 &, XKL RA EE
S 84 K (5 3% 4 v =M i Al IRV b A A8
L S DR g I AT N GO 3 DR g R R R R Y
NI R AR &, AT ¥ £472% Logistic
BT, £ 3 1, BIEREE S BRI E
R, P /N T 0.01, 8R40 45 45 AT
FATER A s, PERT 0.05, W21 0.263

*3 REPSGEERTFITHERE
Table3 Model fitting and proportional odds test

KT 0.05, W45 52 I A ik (7 B 2 0HE 451 T
NG AR D), B A4S Ry RS-, REE R
FATRAE LR

3.22 MBEMEITER

BT 285 5L 7R 25 A A8 S 1) DY 3 1B 438 0 R A
SR AR AR R F A, Wk 4 R, il
1 I U] (P<0.05) 15 1) Xt PR AE 2t 52 1 458 K A4 52 i)
PR I T an N &5 R Hr .

(1) 7552 e DR S 8 5 R A i 1y DG B e oK K]
i, WS TE IS 0 ER T BT SR I8 2
FERFIE 7 T BT R, DUA e A Y 7 b Ak A
FEALLL AT B, LA AR BT X PR AR B 5 )
FHEWARBCON T, B IR ARG 5 X FIA ]
FEEE ) g i A o B R T L AER IR
TR, LA OGS IR R IR, AN A
FISERBE A 0 7= Ml Al X PR A% 15200 R ECH IE
Ut B SR A (4 5 3K rh i AR A R B il e
A7 AR AT AR B A I E e, e Bl
Al Ak 5 iV B

Model fitting Proportional odds test
Model

Intercept only Final HO General model
-2L ogarithmic likelihood value 286.320 175.818 175.818 145.710°
Chi-Square - 110.502 = 30.108°
Degree of freedom - 26 - 26
Significance - 0.000 - 0.263

a after reaching the maximum step bisection times, the log likelihood value cannot be further increased. b: the calculation of
chi square statistics is based on the log likelihood value obtained by the last iteration of the generalized model.
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*4 BERRERALZRHXBERMBEETNBAEFZ 5% Logistic [B)IHEEY

Table4 Ordered logistic regression for critical needs and potential domains of gene editing

95% & {7 H.[7]

gE| eI 5 PRfEiRZE  RURME B 95% Confidence interval
Item Options Estimation s Wald Sig. Lower U
SAT] LT AAT =1 —15.241 1.428  113.866  0.000 —-18.041  -12.442
AEF AT =2 -12.681 1.467 74.753 0.000 -15.556 -9.806
WF5E gk FERE ARBF ST —1.443 0.644 5022  0.025 -2.705 -0.181
oA R -0.831 0.539 2377  0.123 -1.887 0.225
FeAR T Ak F0 E b Oa - . . : :
SR FR N Y A AN 2.462 1.206 4165  0.041 0.098 4.826
AA B 1.273 0.764 2775  0.096 -0.225 2.770
LR AR B AL, 2.581 0.663 15.146  0.000 1.281 3.881
77 AH ST Oa - . . . :
CRISPR/Cas9 )i [ AWy 4 1.753 0.690 6.448 0.011 0.400 3.106
IR 1 B M &8 WA 1.961 0.910 4646  0.031 0.178 3.745
INRELS 2.813 0.845 11.089  0.001 1.157 4.469
fH1E Oa :
Kok i B AT BE Y SILYl 0.548 0.561 0.956  0.328 -0.551 1.647
o X K LY 1.297 0.655 3.919 0.048 0.013 2.580
L 0.410 1.140 0.130  0.719 -1.825 2.645
N ZE e 5 Ak Oa . . . : :
i 50 b 2L R 4 4R R R B B —16.957 1.003  286.114  0.000 -18.922  -14.993
BEE & = —15.982 0.931 294697  0.000 -17.807  —14.157
R -17.873 0.884  408.988  0.000 -19.606  —16.141
i —16.605 0.000 -16.605  —16.605
FART/AAN Oa . : . . .
AR ) ol DR o A = R —1.540 1.088 2005  0.157 -3.673 0.592
IR 1A XL A 58 e RS -1.748 0.835 4.382 0.036 -3.384 -0.111
F 22 IR -0.794 0.691 1.320  0.251 -2.149 0.561
AR -0.390 0.714 0.298 0.585 -1.790 1.010
1 R 0a . . . . .
e R . B RG -3.643 1.273 8.188  0.004 -6.138 —1.148
AL Yeops 2 2 RS FRE 50 g KUK, -0.786 0.767 1.051  0.305 -2.290 0.717
b 28 XL 1.180 0.690 2927  0.087 -0.172 2.531
AR SR 1.935 0.775 6.237  0.013 0.416 3.454
(N5 Oa : ; ; .
o7 %o B DR 4 b R Gy e A 1.710 0.697 6.026  0.014 0.345 3.076
IR BA) AR X A I AR R &R
e f e S WA IR 2 1.460 0.692 4459  0.035 0.105 2.816
S AR 0.461 1.296 0.126  0.722 -2.079 3.000
HoAh Oa

a this parameter is redundant, so it is set to zero.
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(2) #£ CRISPR/Cas9 )i FH i) 11 25 16 P 51
H, DGR XTI, B R e g,
75 AREELIR T R A 5 M 34 I 2 ELSE e RO
E, FREEZ WG R, U B A2 18 B 2 T O
A A BG A . A AEE REXT S H g 4
AT E w2, Ao 20 Ak B g 2 5 e /R
AR,

(3) TEHALH G AR K JRISE SRy, +
BARGY OB B AT BEAY T P LS, DL A A
JoE 5 AR R 0 BE L, SER AT 4y S0 R] AR i 1 5
2 B 2ECIE, RUTUCHIBTESE F L H
SRR R EE A R, BV ) 2 A G
8 R DN ) i R G R B R 1) A JRE i 5

(4) TE7FOHAR Y, FERFEHED)
EJE R g R R AR R BN R FE I w . Ut as
ARARTER, BUR . m AL BHRFLR R A A2 5
M ¥4 i 2 HS2 e R B, DL 2 EO 0N i 3%
JIHESEBUN . @R s E BN, XA AR Y
A, HAEMIAUAL X 2 A 2R 0 5 ok

(5) EXES A=A J7 I, BT SR YR
FEDRIN A= A PRBE 1 XUR P B Fn A= kA . ARt
Wi« HE KA G 2k B XU R BE T THT . i LA
AR DRI ZH 4y o BR3¢ v DRI 2 %o TA P A 32 11 52 i
W, WA, UL A S P i R )
A AS IR AFAE R e KUK, P TA A R B AT 5 97 1)
SO J5 2 DA Ry %ot B, s IXUBS: ARG R
57 ZE 6 DA AT R B T S o I 2, e e U 4 5
Wi RECH 7, BARKESE AL R BN IE, X &
b AT TA Ry 5 TR Gt 6 T A A A RS X6 7l oA AT
SR, EE v XUBS 4 DA S A 31 B S 1 7 T 4R
FH AR XURS: ZH T Sy ke 380 W S5 79 o ) 4 S

(6) 7 JRUSS Ao A IRE Ty TR, FEEEPR AT AL K
FOAR RS AR AR R, DAL A S %) i,
ST G A AR A FR A 42 4 A IR R 0 TR AR
TS R H R BONIE, RIS
AR R R E AR R A e e
B R R XA AT R 1L T

& : 010-64807509

4 Hh5HEWN

AR SCE 0 4 ] 32 PR G BT S AL N B
TR A, G A P 29026 Logistic [1JH 734,
IRTEIE K G BB B AE QUSRI SCBE TR SR, i
Whge: H—, FENRMEITETER . B
RER IR . AL S BIMER | AR Bk . &
AN A RS, 55 X R IF AT 3 % 5 PR 8 B R
JEATREEAFAE R E R . 5 —, HEE )™
b A B FE A SN IA A AR 2 T A B A I A 4
s BEOME A G P ARBEIE RO L XA
WIFIE AR MBS AN B BRI, 3 ) 5 A 2 A4 A
APASHE o EE SRR HORWDIIE L A HES) R i iR
PR K FEAMEFERMIALA . A A= 25 KU 45 v
FRFREIA , Xk DR 2 5 R R T ) DA RT R E A1 o

BT IR AR B B, BENGEER
AORIT ST AR BRI SR ST R, 0 2 2l ¢
ORI, EERAJRIE NGB AT D .
Yy ] RERY sa P 0 2B, e pE T R [N G
BEARK BN BEANTERANZ S, &
s LA AL BURAE N B9 205 1 R R4
Gl A] 2RSS 2 ARG, e SR
XF BE N G R R RN . 2 =, IER SIS
ARAE B DA G B 15 A 1) B A ST e e RTEAR R 5
DAY, TR A XS AL e ) B A AT AR )
o A A W 28 DA B TR AR e 2 R YRR 3 T
T, R A Wy o DR B o A AR5 14 XL o
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